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Making Malleable Cast Iron Rifle Grenades 


How a Daily Average Production of 25,000 of These Castings Was Attained 
and How the Foundry Was Built and First Grenades Poured in 83 Days 


OR many generations the hand 
grenade has been. counted 
among the foremost destruct- 
ive weapons of war, but it is 
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the hand type of grenade. The strong 
arm of the grenadier, however, cannot 
compete with a gun in _ imparting 
propelling power to this instrument of 
warfare and it is because of its greater 
range of effectiveness that this new 5 
missile is in such high favor among the 
occupants of the trenches. 
Furthermore, the hand grenade is 
an exceedingly dangerous weapon, even 
in the hands of the most skilled soldier. 
Unless thrown within a few seconds 


in grave danger of having its ranking 
position wrested away by the rifle 
erenade now employed extensively by 
the hostile forces intrenched on the 
European battlefields. Although intro- 
duced only in comparatively recent years, 
inventive genius has developed nearly 
as many varieties of the rifle as of 








Em ee ee ee 





FIG. 1-MALLEABLE IRON RIFLE GRENADE THAT SOON WILL BE ON ITS WAY INTO THE GERMAN TRENCHES. 
FIG. 2—A CONTENTED FORCE OF AMAZONS DOING THEIR BIT MAKING CORES FOR RIFLE GRENADES 
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FIG. 3—RIFLE GRENADES ARE MOLDED ON POWER SQUEEZERS. THIS ILLUSTRATION SHOWS THE DRAG ON THE 
MACHINE, WITH THE DRAG PLATE AND THE COPE ON THE BENCH. FIG. 4—IN THIS VIEW THE CORES 
HAVE BEEN PLACED IN THE DRAG. FIG. 5—MOLD CLOSED AND VENT WIRES 4 BEING WITH- 
DRAWN FIG. 6—SNAP FLASK REMOVED. COPE HALF OF MATCHPLATE IS SHOWN 
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FIG. 7—ROLL-OVER DEV 


DELIVERY TO THE 


after the fuse is lighted or the trigger 
set, it is liable to explode in the hands 
of the grenadier and the list of casual- 
ties from this cause in this war is 
known to be heavy. By employing the 


rifle as the propelling medium, using 


-THE CORE DRYER AND 


ROLLING OVER 


FIG. 8 


pbeten 


MOLDERS. 
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A RACK LOADED 


bullet to 
means 


the 
other 


either set the trigger or 


some for discharging the 


explosive, this danger is almost entirely 
eliminated. 

Immediately following the declaration 
the United States, experi- 


of war by 


JUST BEFORE FIG. 9 


CORES DEPOSITED ON WOODEN 





THAT TRANSFERS THE GRENADE CORES FROM THE DRYERS TO WOODEN TRAYS FOR 
WITH CORES IS SHOWN 


ENTERING THE OVEN 


different kinds 
ascertain their 


ments were made with 
of rifle grenades to 
effectiveness and _ destructive 
Hand grenades generally are made of 
cast iron and are nearly of as many 
different the number of 


power. 


designs as 


TRAY AND DRYER 
SWUNG BACK 
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FIG. 10—SOME OF THE FLOORS AT 11:30 A. M. THIS “VIEW INDICATES THAT THE FOUNDRY IS WELL-LIGHTED. 
FIG. 11—FRONT OF THE FOUNDRY SHOWING ROOF CONSTRUCTION. FIG. 12—ANOTHER VIEW OF 
SOME OF THE FLOORS AT 11:35 A. M. 














February, 1918 


countries at war. The shattering of the 
erenade facilitated by its corruga- 
tions, either on the outside or inside, 
and it is the aim of ordnance experts 
to have it break into as many de- 
structive pieces as possible, by its con- 
tained explosive. Neither cast iron nor 
cast steel proved a desirable metal for 
the rifle grenade. When made of gray 
iron, the explosive reduced the grenade 
to powder, whereas cast steel proved to 
be too resistant and unyielding. Mallea- 


is 
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tween the placing of the contract and 
the date of first of rifle 
grenades was spanned only a few 
months. The burden of this stupendous 
undertaking was placed upon Benj. D. 
Fuller, superintendent of the Cleveland 
foundry of the Westinghouse company 
and his assistant, C. F. Knowlton, and 
how well they performed their task is 
best reflected by a record of 83 days 
from the time ground was broken until 
the first grenades were cast. The foun- 


delivery 
by 


castings are cylindrical in form, cored 
out inside, with small openings top 
and bottom for the passage of the 
rifle bullet, which sets the _ trigger 


for discharge. The casting weighs only 
15 ounces, is corrugated inside, as shown 
in Fig. 13, and is only 3/16-inch thick, 
which is reduced to %-inch at the cor- 
rugations. The discharge of the bullet 
from the rifle propels the grenade which 
may be fired a distance of 300 yards. 
The grade of the malleable cast iron 
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FIG. 13—THAT THE RIFLE 


ble iron was finally resorted to and was 
found to possess the desirable shatter- 
Mallea- 


have 


ing properties for this purpose. 
ble grenades, in different 
been broken into 100 or more pieces of 
destructive effectiveness and this metal 
being used rifle 
manufacture. 

The Westinghouse 
Co., Pittsburgh, was 
the first orders placed for rifle grenades, 


tests, 


now is in grenade 
Electric 
awarded 


& Mig. 


one of 


and not having a malleable cast iron 
foundry, it became necessary to erect 
one immediately. It was decided to 


build it at Cleveland on a side adjoin- 
the -Westinghouse iron 
in that city. 


ing gray plant 


The period intervening be- 





GRENADES ARE 
The clearly defined fracture with its black heart is shown at A 
repeated blows by a sledge is shown at D; and E 


MADE OF TOUGH MATERIAL 


and F are 


furnace 
under the 
Pitts- 
burgh, and to him and other contractors 


the melting 


erected 


dry building and 


were designed and 


supervision of Bernard H. Prack, 
much credit’is due for having expedited 


the work. Before excavations could be 


made, 12,000 cubic yards of earth had 
tc be removed. This work was started 
Sept. 14, last year, and the first run 
of the furnace was made on Nov. 22. 
Four days later, namely, Nov. 26, the 
first grenades were cast. The contract 


specifies the delivery of 25,000 daily and 
an average in excess of this amount has 
been maintained since the first heat was 
made. 


As illustrated in Fig. 1, these grenade 


IS INDICATED BY 
and C; B is one of the test wedges; a grenade after being subjected to 
broken specimens that reveal the regularity of the inside corrugations 


THESE SPECIMENS 


from which these rifle grenades are 
being produced is illustrated in Fig. 13. 
The wedge, B, satisfactorily passed the 


bending test and the fractures, A and C, 
clearly defined the black heart and the 
gradual shading from the white to the 
gray and to the black center. A grenade 
that to repeated 
by a heavy sledge is shown at D and 


was subjected blows 
the fractured pieces of another grenade, 
at E and F. 
the regularity of the corrugations inside 
of the Tests of the 
from these grenades are 
made have developed a tensile strength 
of 42,500 pounds per square inch and 
an elongation of 5.5 per cent. 


These also outline clearly 
grenade casting. 


iron which 
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FIG. 15—THE AIR 
Floors of 200 molds for a day’s out- 
put not only reflect the driving power 
of the operator, but also the efficiency 
of the mechanical molding equipment 
and the ingenuity of the special rigging 
provided. The grenades molded, 
eight in a flask, on air-operated squeez- 
ers. Twenty-one of these machines have 
been installed by the Osborn Mfg. Co., 
Cleveland, and an additional battery of 
five has The squeezers 
are arranged around the walls and near 
the center of the positions 
which afford light at the proper angle. 
Aluminum matchplates, with and 
drag pattern on either side, have been 
provided, the entire mold being made 
in one operation. The 
ered to the operators on wooden trays 
and a sufficient supply is kept on hand 
constantly to prevent delays. 
In Fig. 3 is shown one of the power 


are 


been ordered. 
shop, in 


cope 


cores are deliv- 
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RNACE, SHOWING TAPPING 


squeezers, with the drag on the ma- 


chine. The cope which has been lifted 
off is on a bench at the right. The 
drag side of the matchplate also is 
illustrated. In Fig. 4 the cores have 


been placed in the mold and the oper- 
ator is preparing to close-over the cope. 


The mold has been closed in Fig. 5 
and wires for venting each of the cores 
are withdrawn before removing the 
snap flasks, Fig. 6. These vent wires 
are shown at A in Figs. 3, 4 and 5 
and are lying on the table of the ma- 
chine in Fig. 6. To vent these cores 
by the usual method would require 
eight operations, but this simple device 
has reduced the venting to one. The 
wires are passed through openings in 
the cope flask and passing over the 
tops of each of the eight cores, provide 
vents that extend through the sides of 
the mold. The wires are properly di- 
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FIG. 16—STACK SIDE 








AIR FURNACE SHOWING A 


CRADLE AT A 
TAPPING SPOUT AT B 


SPOUT AND SKIMMING 





TO FACILITATE RELINING 


° 
~ 


DOORS 


rected by the openings in the flask and 
when withdrawn form perfect vents for 
the cores. 

The cope half of the matchplate 
is shown in Fig. 6, and the size and 
direction of the gates is clearly de- 
fined. The depth of the gates also 
is illustrated in Figs. 3 and 4, show- 
ing the cope halves of the mold. A 
part of the gate thickness also is car- 
ried by the drag, but the greatest 
thickness is in the cope. These gates 
represent a large percentage of the 
foundry remelt, but their size is essen- 
tial because of the high shrinkage of 


the metal. It will be noted that the 
grenades are molded on end, instead 
of on their sides when they would 
be split longitudinally. The entire 
pattern is carried in the drag, only 
the top print of the core being in 
the cope. Molding the grenade in 
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FIG, 


its vertical position makes it possible 
to center the core accurately 
prevents it from shifting which may 
occur when molded on 
a greater surface exposed 
lifting action of the metal. 
operation of molding has been reduced 


to simplicity by the 


in selecting the equipment 
designing the rigging. 

in both cope and drag 
to insure the proper centering of the 


core without  adjust- 
ment by the operator. 
The sand is prepared 
for the molders by a 
sand cutter furnished 
by the Sand Mixing 
Machine Co., New 
York. Figs. 10 and 12 
clearly illustrate the 
arrangement of the 
molding floors and the 
wonderful progress of 
the day's work at 
about 11:30 a. m., when 
these views were taken. 
At this hour one oper- 
ator had put up 140 
molds and another, 125. 
The record, up to the 
present time, is 200 for 
a day's output and 
with further experience 
the high mark soon 
will pass this figure. 
An output of 200 
molds involves the set- 
ting of 1600 cores, 
each one of which 
must be placed with 
care. Producing the 








every facility t 
\lthough the cores themselves 
are made by hand, much ingenuity has 
been displayed in the design and con- 


illumination. 


the attainment 











TEMPERATURES 


PYROMETER, THERMO-COUPLES 





GRENADES 


Women coremakers only 


the force at present 
42. The interior of 


the core room is shown in Fig. 2 and 
a striking feature of this department is 


The white walls and 
ample flood of day- 
on the darkest days 
to resort to artificial 


The core room is in 
detached from the other 


It is provided with a 
separate entrance which 
obviates the necessity of 
the coremakers passing 
through other parts of 
the plant to their place 
of employment. On a 
mezzanine floor at one 
end of the building are 
the rest and lunch 
rooms and the only 
male employes wh.o 
have access to this de- 
partment are the men 
who truck the racks to 
the core ovens. The 
latter are located in an 
adjoining room, sepa 
rated from the core 
department by a parti 
tion which excludes the 
gases and smoke from 
the baking of the cores. 
\ simple but effective 
device has been _ pro- 
vided for removing thi 
baked cores from the 
dryers to wooden racks 


on which they are de- 
livered to the molders. 
To handle each core 





only require the employ 
men, but the loss 


would not 
four or five 
breakage would be a serious 
the 
illustrated in 


item. By use of the roll-over 


levice, 
9, one man now performs this work 
handling a_ single 


without core 


the loss from breakage is so small 
that it is barely recognizable Eacl 
dryer holds five cores and _ sever 


a frame, as illus 
Handles 


end of the 


dryers are placed on 


trated in Fig. 9. are pro 


vided on either frame t 


permit of the easy removal of th 
cores from the rack. 


35 cores. 


Each tray holds 


Rolling-over the Cores 


When the tray of cores is re 
moved from the rack it is set on one 
of the cradles of the roll-over device 
As the dryers are not held together 


on the tray, a U-shaped wire, A, Fig. 


9, is passed through holes in ribs ot 
the bottom of the dryers thereby fasten 
ing all of the The 


holes in the 


dryers together 
through 
tray or 


dryers to 


wire also passes 
ends of the 


fastening the 


thereby 
a 
Phe 


cores art 


frame, 
the 
which the 


tray. 


wooden tray on 


delivered to the 


machine operator tl 
upon the 


} 
is set l 


cores, being perforated 


for the lower print extension. In Fig. 7 


the wooden tray is shown clearly and 
in Fig. 8 the other cradle has beer 
rolled-over. By. grasping the handles 
of the cradles the parts are lightl 


clamped together and turned over, as 


illustrated in Fig. 9. The cradle c 
taining the tray of dryers then is 
rolled back, being secure ly fastened 
the cradle. Before lifting off the tra 
the U-wire is withdrawn and the tray 


1t dryers is replaced on the 


return to the core 


room. 


The cores are made in two parts, on 
of the neck and print extensions being 
pasted on. The body of the core ho 


lows out the inside of the grenade and 
Necks on 


lso makes the corrugations. 


ther end of the body core make the 
top and bottom openings in the grenade 
and the cone-shaped extensions on thi 
neck f the core fit into the cope 
and ad: halves of the mold, centering 
the core and preventing it from shift 
ing. 

The racks on which cores ( 
lried are of steel angle a ast iro! 
onstruction. shelf ha capacity} 
of 10 trays, or 350 cores, and the eight 
shel therefore rry 2800 core The 
cores are baked about 20 minutes 


at temperatures of approximately 350 
to 400 degrees Fah: The _ racks re 
lifted and conveyed trucks, built 
the Cowan Truck Co., Holyoke, Ma 


which have pr 
for this 
oil-fired 


ved unusually satisfactory 
purpose. A battery of four 
ovens has three 


been installed, 


of which are used for baking cores 
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while the fourth is employed for heat- 
ing ladles. Sand for the cores is 
prepared in a mixer furnished by the 


Blyston¢ 
Pa. This 
end of the core room. 
Although 


has been provided, space has been left 


Mfg. Co., 


machine is 


Cambridge Springs, 


installed in one 


only one melting furnace 


for a second unit, which is now being 
built. The flue to the stack and the 
stack were designed for two furnaces. 
Details of the furnace are _ illustrated 


in Fig. 


14, which shows plans through 


the foundation and melting and 
I f latior l 


half 


zone, 


elevation and longitudinal sections. 


It is designed to melt 15 tons per heat, 


although 19% tons have been tapped 
out on several occasions. The overall 
length is 44 feet 1 inch, and the metal 

tapped out on both sides. Being 
located in the center of the shop this 


greatly reduces distance that the 
The blast is 


directed onto the flame through a 6-inch 


the 


carried. 


metal has to be 
blast pipe and the bridge walls are 
3 feet 3 inches high. As 
Fig. 14, the furnace is 


staved. 


indicated by 
unusually well 
The flue leading to the stack is 
feet 6 
stack has a 
and is 8&0 


3 feet wide and 5 inches high, 


diameter of 
Fig. 15 


side 


base 
feet 
skimming 


while the 


5 feet high. 


is a view of the and 


shows one of the tapping spouts; Fig 


16 shows the opposite side with a 
tapping spout at B. A 
porting the 


shown at A. The 


frame for sup 


bungs while relining is 


sides of this frame 


are curved to conform to the cor 
our of the bung and the edges of the 
brick are lined up to this frame. The 
work of relining is expedited by the 


and all brick are alignment 
th edges. 
[In the 


production of malleable cast 


two cleaning operations are neces 


sary. The castings first have the adher- 
ing sand and the cores removed while 
still in the white hard condition and 
they are tumbled again after their re- 
moval from the annealing pots. Four 
large exhaust, motor-driven tumbling 


] 


mills, Fig. 17, clean the castings in the 
hard, and 


six mills of a smaller diame- 
19, tumble the grenades 
annealed. All of 


equipped 





after 


ney have been 


+} Tt 
mills are with exhausts that 
the accumulation of dust ] 


located 


prevent which 


delivered to an arrester out 


of the building. The dust collector 
f the Morse rarefied type, built 
t Knickerbocker Co., Jackson, Micl 
and the tumbling mills were install 


by the W. W. Sly Mfg. Co., Cleveland 


Phe vatteries of double grindi 

stands, belt-driven from motor-operat 

shafts, a shown in Fig. 18 Th 

were furnished by the Safety Em 

Wheel Co., Springfield, O. After grit 
g e castings are inspected and 
idy for shipment. 


The grenades are annealed in two 
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batteries of four ovens, Fig. 21. These 
coal-fired from 
the temperature being controlled by a 
thermo-electric pyrometer installed by 
the Haskins Mfg. Co., Detroit. The 
temperature is taken at two points in 
each furnace, namely at the back, as 
Fig. 22, and on one 
The castings are an- 
temperature of about 1700 
degrees Fahr., being held at this point 
for 60 This temperature is at- 
about 12 hours and 24 hours 
are required for cooling, the entire an- 
consuming 96 hours, 
days. Four pots constitute a 
stack, each pot holding about 490 cast- 


are the rear, Fig. 22, 


shown at 4, side 
the 


nealed at a 


near front. 


hours. 
tained in 


nealing operation 
or four 


ings and each oven 55,000, or slightly 
in excess of two days’ output. Since 
the molding capacity is greater than 


that of the annealing ovens, two addi- 
tional will be built. A steam- 
driven charging machine, Fig. 20, fur- 
nished by the Jewell Steel & Malleable 


ovens 


Co., Buffalo, is employed for placing 
the stacks in the ovens and for dis- 
charging them when the castings are 
annealed. The annealing department 


block 
trolleys 
the Ingersoll-Rand 
and lifting off the 


floor is wood and is commanded 


with air 


type tor 


by pillar 
hoists of 


equipped 


stacking 


pots. 


How the Foundry is Laid Out 


The foundry is a brick and wood, 
heavy mill type structure, 165 x 242 feet, 
designed and built by Bernard H. Prack, 
Pittsburgh. It is located south of the 
other Westinghouse foundries on West 
Fifty-eighth The molding and 
melting departments occupy more than 


Street. 


one-half of the building, covering an 
area of approximately 135 x 165 feet. 
The air furnace is in the center of 


this section, provision having been made 


for the installation of a second unit. 


In the other part of the structure, 107 
x 165 feet, are the annealing ovens, 
assorting and packing floor, hard and 
soft iron tumbling mills, grinders, core 
and shipping rooms. The core room 
is entirely enclosed, constituting prac- 


tically a detached building and the hard 
and soft iron floors 
a brick wall, 6 high. 
he annealing ovens were built by Hol- 
croft & Co., Detroit. 


The roof construction of the foundry 


are 


feet 6 


separated by 


inches 


is outlined in the front view of the 
building, Fig. 11, and that it affords 
ample daylight to every part of the 


10 and 12. While 
mill construction, the 


shop is shown by Figs. 
the building is of 


large number of columns do not infer- 
fere with the floors. 
Employes of the Pangborn Corp.. 


Hagerstown, Md., have been presented 
with life varying 
in amounts from $500 to $1000 accord- 


insurance policies 


service. 


ing to length of 












of Agreed Quotations on Cast Parts, Including Also Iron Rolls and Pinions 


RICE fixing un- 


der government 





Fixed Price Booklet duty, 


re 





supervision has has been succeeded by 
already made | | 44-page booklet, 6 x 8% tnches, con- H. D. Miles, vice chair- 
' ; : ; | taining all of the official prices, extras and Buffalo F ; . 
( > exte adway | ; “pa - e. man, Buffalo Foundry & 
juite extensive headwat differentials fixed y the rovernment on } man uffal< ou y 
in the foundry industry. various iron and steel products, has been Machine Co., Buffalo. The 
ry _ | . we ee . ° q 4 
In the November, 1917, | issued by the Penton Publishing ( and 1s malleable and gray iron 
issue ot I HE FouNDRY. re 1d\ yo? aisiri ulti Me OIUODSCY1 ers tO THE subcommittees already ap 
.e 511 t 513 wer | FOUNDRY Will be Turi ished with copies on 5 t , a 11 
yages . O Old, jere ys * a) ; 177 . po ed, Iollow: 
I S i | application, without st l/l the price data ‘ fe 54 4 
published agreed foundry | oy ore, pig iron, coke, scrap iron and steel, Valleable Iron.— Frank 
iron, scrap and coke prices | steel castings, iron rolls, rolled iron and steel | J. Lanahan, Fort Pitt Mal- 
° e , “te pir s10 hop . whe ‘ eo . ¢ 
and it was predicted that | —_— IS, € di have be rou ed -_ neo leable Iron Co., Pittsburgh 
‘ | lated according t uture of the product — ' 
the foundry product as | ae ee ae “pds e oF Aen H. F. Pope, National Mal- 
Wi ; | and have been indexed alphabetically for P . » 
well as its raw material | Quick reference. It also contains the com- leable Castings Co., Cleve- 
soon would he government | plete story of price-fixing by the qovernment. land; F. L. Sivyer, North- 
controlled. Late in De- western Malleable Iron 
cember, the committee otf Co., Milwaukee; John E. 
steel casting manufacturers, appointed at a genera Walker, Wilmington Malleable Iron Works, Wilming- 
meeting of representatives of the trade, announced Del., and John C. Haswell, Dayton Malleable 
comprehensive schedule of prices through the general on Co., Dayton, O., who is a member of the general 
iron and steel committee of the American Iron and ommittee representing the malleable cast iron indus- 
Steel institute. Subsequently, agreed prices were 
made on sand and chilled rolls and iron pinions. It wow Js Henry A. Carpenter, General Fire Ex- 
1 » intentio o establisl ifor ore ot ‘ ’ a 
is the intention to establish uniform, agreed quota inguisher Co. Providence, R. 1 W. D. Tynes, 
t10 ) Fe rc) ts ‘ ahle ‘ orav uf nl 1° , o > ‘ . 
tions on nonferrous metal, mallea le and gray iron Hardie-Tynes Mfg. Co., Birmongham, Ala.; F. B. 
“as ae y ( ; > acti in this direct: 3 si I : | | 
castings, although no definite action 11 } direc Whitlock, Interstate Foundry Co Cleveland and 
has yet been taken. \V. P. Whelan, Western Foundry Co., Chicago 
The War Service committee of the American u oes tac = : 
tae ; y Washington ofhce of the War Service com 
drymen’s association has appointed ( Hoyt, beget 
7 , ’ mitte f the American Foundrymen’s Association 
Chicago, secretary, and has opened offices in the Na ‘ 1 ; MRE IF ; ¢ 
hy fief : ; —r also will serve as a bureau of information for the 
tional Union building, 918 F street, N. W., Wash ree ; ; 
: ; ; , : foundrymen of the country, regardless of their af- 
ington, D. ¢ From these headquarters will be tg pagel Ge ea ia ; 
: ; sacar filiation with this organization, on all subjects relating 
directed all of the committee’s activities in connection : i : 
' é‘ + casting work for the government. The expense of 
with co-operation with the government in the dis : ‘ . : ; hides , 
Lee é ‘ ; ' this undertaking is being defrayed from the funds of 
tribution of contracts for castings. Sub-committees : cad 
; ; : ; he association. 
on malleable and gray iron already have been named 
" : e (Owing te the > lous . - ion ff th r 
and the members of the subcommittees on steel and 7 eS a ee ee ee ee 
: . . : ind navy depar ‘nts, considerable difhe yr is being 
nonferrous castings are being selected and will be 7s a Pree pins ms Py a < neulty —s 
; : xperienced by foundrymen in locating the ‘chasing 
announced in the near future. A questionnaire has . ? : - oe = casei 
: . . . . igents tor various Classes of castings. se hicers 
been prepared, which is being mailed to all of the 1 all Ww pe = _ ome 
. . oe : ; , scattereé all over ashington, including the 
foundrymen in the United States and from the data ? yea ais * , 4 , ps ud — 
‘ . : x ; 1 wn and _ residential districts. 0 facilitat 
thus obtained a survey of the foundry trade of this ; 1 — _ litate 
; ; 7 ae rrespondence and personal interviews, list of 
country will be made. Information is being rig 7 Gs : 
: i S¢ fhcers has been compiled giving the address, 
sought on the melting equipment, capacity, out ; / sil ‘ 
é i es persons to be consulted and details of purchases 
put, fuel consumption, nature of product, number ‘ Mee <4 ; P P , : 
. ; eae ‘ : ; nad This list is appended, with the agreed sched- 
if employes, etc., of all plants and .when these data ; ; : i : 
, . “1 ee ' les t prices tor steel castings, sand and chilled 
have been compiled they will be available to al ; ” — —— uilled 
- . : - 1 rol IIs. iron inions. cast iro water pipe. nonfer- 
of the purchasing agents of the va S gover! ao; Pee Se iron watt pipe, nontet 
ment buying departments. R. A. Bull, Duquesne us metals, iron and steel scrap and the recentl 
Steel Foundry Co., Pittsburgh, chairman of the innounced differentials on low phosphorus pig iron 
American Foundrymen’s war service committee ices and the agreed quotations for special car wheel 


1 cc ’ 
ne omcers re 


and a major in t 


War Department, Office of Chief 
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Field Artillery Section.—Lieut. Col. L. T. Hilln 
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pment S§ ’ Maj L. B. M 703 New 
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Where to Go and Whom to See in Washington, With the Complete Schedule 
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streets, N. 
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W.; ‘ ints 1 transportation in connection with testing of motor trucks 
( vy of s lardization. 
—— Navy Department, Bureau of Ordnance 
; New ] 2 BuiLpinc, 18tm anp F Streets, N. W 
i - AnD V1 . N. W. Commande r. A. Keraney, requisitions for material 
rtille ”n i vas tations. 
des ¢ I ¢ t Lieut. N. W. Pickering, guns and breech mechanism 
. Ss, S s s, § . Lieut. L. S. Bye, guns and breech mechanism. 
, , Ma ( ( S P Commander T. V. Ogan, torpedoes. 
y sms Lieut. Comd R. S. Holmes, armor and projectiles. 
Warfa : ( r = sa Lieut. Comdr. S. C. Rowan, mounts, other than turrets 
fle é ( x S d s ” 
i : ’ S. P. Fullinwider, mines and mining, and wir¢ 
dios wick a y Mougias | ; : Commander F.,H. Clark, armor and projectile plant to 
‘ moet icted at Charleston, W. Va 
itate’ ‘Pisteton Bureau of Supplies and Accounts 
ces S ‘  D R R -, Purchase all miscellaneous supplies and equipment for 
vi Oe ome H.W State, War and Navy building 
Planes:—H, L. Sheple Bureau of Yards and Docks 
rdnar and In mer s I 
Woods, etc.—Caj li. P. M In charg tracts { navy construction; Navy ar 
York avenue. 
Transportation Divisions U. S. Shipping Board 
STAT War AND Navy Bultt! ( ( \ CHARGE EMERGENCY FLEET CoRPORATION, 1319 F Street 
( Drake is charge S ling aut A. L.. Beil, vilers and machinery other than electrical 
biles r ks, ycles it Se W. R. McCann, electrical apparatus and machinery.. 
e, ¢ J. P. Bourke nchor chain, wire rope, miscellaneous ¢ 
Capt. H. A. Hege ! ree t shops, m 1 supplies. 
hinery and equipment repal I é ervice G. R. Jasper, raw and sem ushed materials on which the 
ibroa ment expects to have prices fixe 1, 
7 Maj ( M. Curran, in charge « 1 transportation, railroad EK. A. Rebbeka, inspection of material bought by purcha 
equipment repair, etc., after installation. rtment. 
Major J. W. Furlow, in charge of engineering features oto r. D. Adams, contracts and ecifications 
Agreed Prices for Steel Cast 
Column Bases, Bridge Blocks and Shoes aa | beara oa) eho 1001-—2000........... 
51 ( 17.65« fo ee eee 
When order 1 1 s as ft e pattern at one , 
, 101—20( 16.45« RPUCT GOOG 6 a6 bed e6 00% 
; 101 01-30 15.25 
Division of weight, j 4¢ ovet a e€ patt pment to be furnished by the custon 
75 40) 7 .30¢ 
1- 1.000 f j "3 7 20 Flange Schedule 
l tet Whe lered in quantities from ) sie 
; , 15¢ - a I juantities trom one pattern at on 
=~ 
1— 5,00 
1-1 Divisior pour 1 to 49 50 to 10: 
1 ( 10.... 28.75c 27.30: 
l 23.90c 22.65 
on 6 17.85c¢ 16.91 
; 100.... ° 15.45¢ 14.65 
J ; ae 1-20( . 14.20e 13.45 
i el 1-3 . 13.00e 12.30. 
1-500 12.75¢ 12.0 
Boiler Castings and Fittings, Light Section a 
er 11.80c¢ ack 
C y pipit , ers Suit patte n ri irnished by the custon 
1 S¢ Pp I i { K 
te ioe 1 a te tl the Engine Castings 
rut ttit I 
r) ) . 
' Cham n 
| bered 1 
1 ] G pistons 
, 190, ) Misce eng y ers and ‘ 
1 } 5 ( ( stir cylinder 
f I s s one | vo pcs heads 
1 34.3 34.30« 
< rt 6.05 26.05 
¢ 6 L.40< 21.4¢ 
jiler Castings and Fittir Heavy Section r 7.75 17.7 
] 16.€ 1 } 15.4 
14.45« 14.4 
I S 1 13.80c 13.8 
p y re 1 13.05c 3 
é ¢ 12.4 4 
D 11.85 11.8 
Seiad . 11.65¢ 11.6 
1 I 4 I l c per pound to thes 
Suitable tt € nished by the custon 





1918 
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i 
Old Style Anchors stripper rams and sleeves, charging bar supports, center stem castings, 

hollow shafts and stems, upper and‘ lower guide brackets and rat 

Pounds Pounds rames, peels and peel heads and other intricate castings, add 1.5% 

OE? Bae wa vanes sowcmes we Beese 1001-300 ' arate - 11.80c ve prices. } 

SOE IOP oats Cet an nvee” aad 3001-over.. svees 10:60€ ; 

501-1000. ........cececcee 13.00€ Long Hollow Rack Castings | 
For chemical or add Y2c per pound 13.45c per pound | 
Other tests to be paid for by purchaser Suit pattern equipment to be furnished by the cust 
Ry Pee eee a ee ee Mine and Industrial Car Castings 

Propeller Wheels When purchased in quantities as follows from one pattern at one i 
time 
Pe ls Pounds Situiataue 
1061— 300.... errr 3001-— 4000....... Tri | weight, Under 100 100-499 10 castings 
Se QO kc 0 ons bbe ewes 28.65c¢ PS ee 13.85c pounds castings jamin andoves 
601-1000. . jevne cesar 6) ene RGOI~ TOGG; boc vccccceeces 13.25c 1-1 ae Pree e 21.70¢ 19.50 18.60 

1001-2006 6 bk ciccctee de 18.95¢ FE 12.30c Be? 2 ook Ce 15.35c 14.75 14.00. i 

Serr eee 16.55c pC | | eee ne 26-5 PP er a erne 10.55c¢ 10.15< 9.75< 

PSOE R0U0 saa wine oe ecie mene 15.35< Gwe T2000. 6c cdisctsnsves 11.10c 51-100 area eh ae 10.00c 9.70« 9 ' 
Suitable pattern equipment to be furnished by the customer. Over 100 pounds ....... we. 9.55c 9.30c 9.10¢ | 

Link and pin draw heads...... 9.10c 8.70« 8.20¢ | 


Cement Mill Castings, Machinery Builders’ Schedule Add cent per pound to above prices for cradles, column guides, 
rockers and pedestals. 


Riding rings and tires... 3000 pounds and over.............. 9.20c = ’ ; : 
; Suitable pattern equipment to be furnished by the customer 





laneous 


Riding rings and tires... Under 3000 pounds use miscel 
schedule below Mine and Industrial Car Wheels 


3 ‘ ‘ —— 

ETE) (0.6. c-s.asecieetee aes . Under 500:pounds use miscellaneous . ae ! ‘ 

a Radete hel On contracts covering not less than 500 wheels per month and on 
schedule bDelow 


3 P ; ie aaa single orders for 500 wheels or more, use the following prices: 
Rollers ..... tenet eeeeees 500 ee ee eee ; 20 Double 
Gears and pinions....... Use gear schedule Distaten heanaintis eiamameenie 
ee of or web tread, straight or i 
Miscellaneous Castings weight, plate wheels Spoke flat tread or 
Pounds: Pounce pounds with plain hub wheels self-oiler wheels 


idee 50» « cdccwecveunees 18.90c 501-1000 ........... wee. 10.75¢ 10 29 10.60 10.85« 11.35¢ 


> ) Se Q7 9 . i 
SOet006 .. dcr idea essere 13.90¢ Oive® D008 yc <caccces cess 9.90c “0-4 se, 9.45¢ 9.70 10.20¢ } 
4 7 : 8.50c 8.75 9.25¢ 
TORSO eavewsiweesiviouss 12.00¢ " 100 Se ee ee a <a ‘ sp 
= . . 76-10 etapa 8.05c 8.30 8.80c i 
Suitable pattern equipment to be furnished by the customer. = = -80¢ 
Over 10( 7.70c 79s ag 9 
ver bedeeereiace ss 4.4UC Ge ¢ 8.45c¢ } 
Cement Mill Castings, Consumers’ Schedule Suitable pattern equipment to be furnished by the custome i 
id ngs and tires... 3000 pounds and over......... mee 9.2( : ‘ j 
Riding rings and tire ‘ pou Poe fs Domestic Car Castings i 
Riding rings and tires... Under 3000 pounds use miscellaneous ' 
schedule below When purchased in quantities as follows, from one pattern at one ' 
™ e j > ; 
Rollers Seve ese veves ease Under 500 pounds use miscellaneous Creme : 
schedule below Name of castings or Under 50-249 »50-499 10 castings 
EE EE ee ee 500 pounds and ov ; ar. 9.21 division of weight SO castings castings castings and over 
Gears and pinions ceeaees Use gear schedule Bo te center fillers. ... 11.25¢ 9.95¢ 1 0O5¢ 8 60 
Fan castings .. , es piries 16.3 Center plates ..........  10.25¢ 9.25¢ 8.25¢ 7.95« 
Reet NO sk kcdedecces 10.25¢ 8.95c 8.20 7.80. 
Miscellaneous Castings Journal box wedges..... 13.25¢ 11.60¢ 10.60¢ 10.05 
I P Push pole pockets...... 10.25¢ 8.95c¢ 8. 20« 7.80« 
oO und ‘ , c zs : 
- o~ 4 13.1 Roping and jacking cast’s. 13.25c¢ 11.60c 10.60c 10.05c ; 
15.35 601-ov ; Side bearings ......... 13.25¢ 11.60c 10.60¢ 10.05¢ | 
2 UP cs coeecndoeesnstadce I.II9¢ ) ~( CT aes ecesesceeees . ’ 
Striking castings ...... 10.25¢ 9.25« 8.254 7.95« 
S n equipment to be rnishe \ tom 1 - ae 
. Other castings, 1- 5 Ib. 22.75¢ 20.05¢ 18.15« 17.40« 
Gear Schedule Other castings, 6-10 Ib. 18.75¢ 16. l r 14.25« 





Other castings, 11-25 Ib. 15.40c 13 12.25¢ 11.7 
Gears, Pinions, Segments, Racks, Worms, Worm Whee Sprockets, Other castings, 26-50 Ib. 12.75¢ 11. 10.25¢ 9.75« 
e Re a te , e 7 
sheaves d Pulley ‘ . Other castgs over 50 Ib. 10.75¢ 9.4 8 60« 8.15¢c 
When ordered in quantities from o1 pattern at one time Patterns extra, unless 500 or more castings are ordered from one 
follow pattern one time. 
Division of weight, pounds lto4 to 99 100 and ov 
; ' 3 90, 5 60c 21.05¢ Foreign Car Castings 
1] é 22.00c 18.65c 15.30c Cent 
6 Bins 18.00« 15.25 12.50c per pound 
: a Jaea Buffer a alee Se eee tes 10.9 
l 13.9 11 ‘ ; 
Buffe juSsSINg . 
101 11.80¢ 
) ‘ tinge S ] 
0 ( 10 : ( mn ting 1 | ; 
ed Other castings, 6-10 Ib............. 18.9 
301 ( 975 eee ge EEE a ae ae RT. ae ee ae 


501-1000 ) 2c Other castings, 11-15 lb... 





bsnl ROUGE « COMUNE, BOGGS. ID nsw salad 6s. & baie ancence extice See 
A } 5.6 , } 
Other castings, 26-50 Ib . 
2501 000... Q 25, , 0 : o C0 £0 C8 66 66 26 66 G0 60 6 “—— ° . 13.3 
re CPUer CHSC: NOE DO: Fi vind cw cute wactwatedaeenewas ven ece) ee 
\ T \ . e-« » ~. 
Note—If center plat ind side bearings of nerican desig 
| on owe 04 er cent d t p I phy € D € i aring o1 Al lesign 
é required, use domestic car prices for these items 
tests ld cents er pound Dp 1 
‘ , = Patterns extra, unle ) or more castings ered fr ne 
For other alloys, add same as on rolls. ae a TOS COME are c | from one 
4 : patte ( time 
\ prices lo not ver fr line-m« led 
Suitable pattern equipment to be furn Miscellaneous Railroad and Locomotive Castings 
Crane Castings ——— 
r pound 
P Pou D eel centers 
1 31.8 1 10.65 I WRU 5. haatenas ces davde cate dere 8.2 
Fe So ate ia dee era 23.40. 501-1/ . 10.10¢c Miscellaneous castings, under 5 Ib.. 19.7 
6 S Ste 19.20¢ 1 1—25 P I70c Miscellaneous castings, l ee < 17.7¢ 
51-11 ; a oc uk ee tas »501-5000.. ).20c Miscellaneous castings, 11-25 Ib..... 14.2 
101-201 Ree en rar 12.80 Over 5 . : 8.95 Miscellaneous castings, 26-5 | ee ‘ . 12.20 
201-300... cc cccescccccces 11.80¢ Miscellaneous castings, 51-100 Ib.................... . .10.70 
For end carriages and trucks, add 0.65 cent to above prices. Miscellaneous castings, 101-250 Ib................. 10.20 
For trolley frames, motor supports, gear vets, bumper hoods, Miscellaneous castings, 251-500 Ib....... . vee 9.70 
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per pound when total requirements amount to less than 7500 


ons, and onl c per pound when total requirements amount to 


Steel Castings for Rolling Mills and Steel Works 











UNFINISHED 
Cents 
per pound 
‘ 1.81 
) to 1 7 
> i Be lp a ei a aK : , é 
Ove EG TS00D. sce cakoemiaeuee enn ee sete ene 3.85 
(ve t ( 7{ 
O to AGOOU0 Vek abs a tee ce 8.95 
} { NISHED 
Cents 
Pounds, i1 ( per pound 
to D\ . eo Cece cee ere see ee co ccc 13.55 
Over FOP AO)” y0cvine sa waeiee ures Oona 2.05 
Over 1000 to 2 80 
Ger ZIUG LS SOUO 94 66 nck sek ate Sie Neeeocerd bees 5 
Over ae SEED. <a igre teree ke See ee ee wee 5.60 
Over 10000 to 8.05 
) | LU £0 Ieee fk 04 6s eb e ols sete oe . )5 
The above prices of rolls and pinions are for 0.50 per cent carbon 
or under. For carbon over 0.50 and under 0.70 add % cent to above 
prices; for carbon , and under 1.50 add ™% cent to above prices; 
carbon 1] nd over add 34 cent to above prices Extra for 
to 3™% per cent nickel, 3% cents per pound Extra for approxi- 
itely 0.18 per cent vanadium, 2% cents per pound No extra for 
nnealing rol ind pinions 
Annealing Boxes and Pots (Unfinished) 
Boxes 1 inch thick and over, per pound... Pe ee Tear! 
Boxes less than 1 inch thick, per pound.............. sso ¢ sk SOe 
When steam test is required, add '4 cent per pound 
Annealing Bottoms 
72 inches inside length and under, per pound............ . 7.60 
Over 72 inches inside length, per pound...... cee Werae 6.80¢ 
Charging Boxes 
harging boxes, per pound ...... Cts Biadaeenss 7.45 
Charging Box Heads and Ends 
I lots of to 100 trom one patter 
With rivet holes cored, per pound. .........2 000. 1.65c 
With rivet holes not cored, per pound........... cone 9308 
lots over 1 from one patter 
With rivet holes cored, per pound.... ahaa ee eee 9.25c 
With rivet holes not cored, per pound 8.60« 
Rolling Mill and Steel Works Miscellaneous Castings 
N OTHERW Spr xn Tits List 
Cents 
ounds, inclusive per pound 
to 2 wae cae 6% : ; 20.00 
ve ase Ne Set cotesrts Nanas alan vil hig it laces ec nds Vani de ane 
) dP RED ED 6 A a ee anh aie Ue ee eee 
) 10 CO ais 5@ Sila a ae Wey aoe tebe eee ee rae ee 
) 25 to ) 
) ) to 
) ) to 2 
) to 
ye 
\ 20 per cent t bove prices for hollow and disc table rollers 
1 ider 
A 1 cent per pound for all castings with water circulating pipes 
carbon ove er cent Id ™% cent per pound 
= € requ 1, extra to be charged same as on rolls 
Co ling Boxe Spindles, Roll Housings, Pinion Housings 
and Anvil Blocks 
) Cents 
Poun pound 
t¢ INNS 
IEE BORG K IG ociaics os aes ane wee aoe ae 15.40 
Ove l 6a Gan 
eas a 11.70 
dy 1 
ah Ok NE ee RT hee ee ae 1.40 
% eG 
dy oO ~~ =e 
dye to igh 
esi ni ANNA ASR ASIE 2 m leie Re eNac 7.70 
Over 5000 to 7 50 
Over 150¢ to “ 
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Over 50000 to 1 
Over 10000( 


Gears, Gear Blanks, Gear Segments, Racks, Worms, Wort 
Sprockets, Sheaves and Pulleys 


( 
Pounds, inclusive 
ee be ear en eee $ 
Over 10 to 2 ‘ 
Over 25 to 5 
Over 50° toe 100 .... 2 4] 
Over 100 to 20 
Over 200 to 300 
Over 300 to 50 
Over 500 to 1000 
Over 1000 to 2500 
Over 2500 to 5000 
CPVEP SOOU 6 be whi he Kee 

Add 12 cent per pound for carbon over 40 per cent or whet 
chemical or physical tests are required Foregoing price are for 
gears made from patterns furnished by purchaser. Additional char 
to be made for machine molded gear Railway motor gear not 
included in foregoing schedule. 

If alloys are required, extra to be rged same as o ¢ 





Steel Castings for Blast Furnaces 


sells, Hoppers, Hopper Extensions, Lip Rings, Tuyere Jacket 


J 

Hot Metal or Slag Pots and Rings—Caps and S Caps 

Betts, Hoppers, Horprer Extenstons, Lip RinGs, Tuyer JA 
Hor Merat or Stac Pots anp RINGS 


2 : a oa ale 
Valve Bodies, Tyyere Stocks, Pipes, Nozzles and Saddles 

50 to 500 pounds inclusive, per pound 

Over 500 to 1000 pounds inclusive, per pound 

Over 1000 pounds, per pound ..........eeeeeeeee 

Hearth Jackets or Bosh Plates 

Under 5000 pounds, per pound.. 

Over 5000 pounds, per pound..... 

Miscellaneous Blast Furnace Castings Not Specified 

Otherwise on this List 


Cent 
Pounds, inclusive. per pound 
t (4 Ze eadeisc wads ars 20.00 
Over 25 to 50 ... . l 
Over 50 to 100 . rey 11.65 
Over 100 to 25! i ahiae-aia ae ij 10.7 
Over 250 to 500 . : 10.¢ 
Over 500 to 1000 . ‘ 8.7 
Over 1000 to 2500 . adnan 8.3 
CJyer 2a00 tO DOCU c.ceics sea ves oc 8.1 
CeUGe SUG sca sek set nce Redness os EthRR Se eee an ee 7.70 

Add 1 cent per pound for all castings with water circulating piy 

For carbon over 0.40 per cent add cent per pound 

If alloys are required, extra to be charged same as on roll 

Freight Allowance 
The foregoing schedules cover the castings named therein, the 


rough, f. o. b. maker’s works, with published freight rate allowed 


to freight station of purchaser to all points in the United States 
ncluded within a line drawn from Boston, Mass., through Schenectady 
Rochester, and Niagara Falls, N. Y., Detroit, Mich., Duluth, Minn., 
St. Louis, Mo., Cincinnati, Ohio, Washington, D. C., Cape May, 
N. J., and all Atlantic ocean terminal points between Cape May and 


Where deliveries are made outside of boundary line, freight 


Joston. 
is allowed only to boundary line. 
Bolsters, Body or Truck 


Freicut Cars anp Locomotive Tenpers F. O. B. Buitpers’ Works 


POINT N RarLtroap In Base TERR 


Freight Bolsters 





Cars 1 to 10 11 to 100 101 to 19 2 ind overt 
30-ton $116.00 per car $113.00 per car $97.00 pr $87.50 pet 
40-ton 126.0( 123.0 109.( 5( 
50-ton 136.00 133.00 119.00 i0s 

4-ton 146.00 143.00 127.0 118.50 
62'%-ton 156.00 153.( 137.0 130 ( 


70-ton 176.00 


Tenders, all capacities, $9.50 per 100 pound 


In case of any capacity car other than those shown, price for the 
next succeeding higher capacity will apply 

Note 1.—Base territory is east of the Mississippi river, north of 
the Ohio river and west of the Hudson river, including Bettendorf, 
Iowa, St. Louis, Mo., and Huntington, W. Va 
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the next succeeding higher 


























Note 2 The foregoing prices « bod nd tr bolste1 ipply 
Isters of usual dimensions wit tes, zk g 
P nist linarv ti ide bearit =F lead 
ylates, Ordinary iIriction side Dearings, c¢ Fui¢ 1 dea 
Note 3 sual d s exceeding t ght 
ndar« extra ge to Vv t 
‘ e + ] 
\ a ll nis a 
turer’s four separable cent lates w o1 
ters at an additional charge of $2 I Ci 
hed free of charge f. o. b. mant turer’s fo , le 
wearing plates or patented side bearings will be rivet oO ( 
an additional charge of $2 per car per item 
Note 6.—The foregoing prices do not include drilling « r 
Note 7 For fre t cars, where new patterns € é ured fe 
sisters for orders of less than 100 castings from any one patter 


n extra charge of $200.00 for each of the patter 


shall be made 


r 
Note 8.—For locomotive tenders, where new patterr are 1 
red for bolsters for orders of 10 locomotives or less from any one 
rn, an extra charge of $200.( for each of the pattert hall be 


Truck Side Frames, Freight Cars and Locomotive Tenders 


) Burtpers’ Worxks or NEArREsT PoINn n RArILroap In B 


' Side Frame 
Freight cat Fro 
ton . ; ~« $956 
10-ton ... oh welds 160. 
ton 170 
ton pedi ks. mand 180. 
to1 ; Kol ai 198 
( . id 
ove! 30-tor 
40-tor 
U-ton 
/ ton 
621'2-ton 
~ 0+, 
Les than )-ton capacity 


ton and less than 70-ton 


on capacity 


case of any capacity 


*ss—Andrews o1 


TERRITORY 


| 
Pedestal 


m 1 to 1 11 to 100 

00 percar $147.00 per car 
00 157.00 

aya) 167.00 

00 179.06 

00 195 


ala) 217.00 


ender Frames 


$132.00 per car 
144.00 
160.00 
172.00 
188.00 


208.00 


Pedestal 


$124.50 per car 


125 


Andrews or Pedestal 


capacity 


car other than those sh 


capacity will apply. 


Note 1.—Base territory is east of the Mississippi 


regular design, 
per frame 
$51.00 
66.00 
71.00 


own, prices for 


river, north of 


the Ohio river and west of the Hudson river, including Bettendorf, 


Note 2.—The foregoing p 


dimensions and do 





nks, tie bars, rivets, wear 


ote 3 The 
rk nor do they cover ped 


necting jaws underneath the 


Note 4 For freight car 


Louis, Mo., and Huntington, W. Va 


rices on frames cover castings only and 


not include journal boxes, bolts, spring 


ing plates, loose brake hanger pins, fas- 


estal frames employing a 


journal boxes 


s, when new patterns 


foregoing prices do not include drilling or machine 


binder for con- 


ire required for 


mes, for orders of less than 100 castings from any one pattern, an 


t rge of $200.00 for « 


Note 5.—For locomotive 


} 


f 1 


ach of the patterns shall 


} , ] 
be made 


tenders, when new patterns are required 


frames, for orders of 10 locomotives or less from 


1  ¢ : 
extra charge of $200.00 fc 


List Prices Delivered to Car and 


any one pattern, 


yr each of the patterns shall be made. 


Locomotive Builders in Base 


Territory, Carload and Less Carload Shipments, for 


Esti 


mating Purposes 


Andrews or Pedestal 


Capacity in tor side frames 
tor $155.00 per ca 
+ Op ni 165.00 
)-ton 175.00 
57 tor 185.00 
) i, 2 A eins 205.00 
65-70-ton 225.00 


Locomotive tenders, all capacities 300.00 per tender 


Truck or body 
bolsters 
$120.00 per car 
130.00 
140.00 
1 $ ).00 
160.00 
180.00 
306.00 per tender 


Note 1.—Base territory is east of the Mississippi river, north of 
the Hudson river, including Bettendorf, 


the Ohio river and west of 


Iowa, St 


Louis, Mo., and Huntington, W. Va. 
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Note ‘ For locomotive tenders, where new patterns are required 
for either frames or bolsters, f¢ ordet oft 1 ocomotives or les 

‘ En Set SI e. Prices 
do no nelude drilling or 1 é ( 1 ev cove pedestal 
rames € ployi 4 1 binder ( prime 2 neath the 
yurnal boxe 

Note For freight car here ‘ pat equired fo 
either frames or bolsters, for orders of less than 1 castings from 

one pattern, an additional charge of $2 each shall be made 
Prices do not include drilling or machine worl 

Note 4.—The foregoing prices on side frames cover castings only 


nd 
1 


id do not includ 


le journal bo bolts, tie bar . 1 ets, loose brake 


anger pins, fastenings, etc. 
Note The foregoing prices on body or truck bolsters apply to 
Isters with l enter piates wit tegral nter ites, yrdinary 
friction side bearings, column guides and dead lever lugs 
Note 6.—Separable center plate, it furnished free of charge f. o. b 


be riveted to the 





ianufacturer’s foundry, separable center plates 


bolster at an additional charge of $2.00 per car 
Note 7.—Side bearing wearing plates or patented side bearings, 
furnished free of charge f. 0. b. manufacturer’s foundry, side bearing 


wearing plates or patented side bearings will be riveted to the bolsters 


> 


at an additional charge of $2.00 per car per iter 


Prices of M. C. B. A. Couplers 


M. ¢ B. A. couplers with heads measuring not more than 914 

inches from the pulling face of the knuckle, when closed, to the 
4 

horn, shanks not more than 21'4 inches long and fitted with 9 inch 


face knuckles 


FreiGgiutT EQuIpMENT CouPLers 


Old M. C. B. <A. standard type top operating couplers without 
uncoupling chains 

x inch shanks with 6'2 inch butt ends, per pai Py vk: 
x 7 inch shanks with 6% inch butt ends, per pat Se ea 
New M. C. B. A. standard top operating type ““D” couplers with 


regular dimension of head, shanks not more { inches long, 





fitted with 9-inch face knuckles and without chains 
6 x 8-inch shanks with 6'%-inch butt ends, per pair. . ; . .$51.00 
5 x 7-inch shanks with 61'4-inch butt ends, per pai sas 3 BOZO 


If top operating couplers are required fitted with uncoupling 
chains, there will be an additional charge of $1.00 per pair to the 


above price 





lf yuple re required witl itt ends more than 6 inches, ther 
will be an additional charge of $1.30 per pair to the foregoing prices 

If iplet are required with han} more than 2114 inches long, 
there be an additional charge to the foregoing pric of 60 cent 
yer J h additio1 

li couple: are required with wider face knuckles than 9% inche 
there will be an additional charge to the foregoing price of 40 cent 
per pair for each additional inch or fraction thereof 

If couplers are required with special reinforcement round key 


lot heavier than shown on M. ¢ B.A Standard Sheet No } 
there wil be n additional charge of $1 ¢ hr to toregoiny 


price 


lron and: Stee 


Base Prices Approved by President Wilson, Nov. 5, 1917. 


Price ( b. consul poll 
Per ton 


Prices f Iron and Steel Scrap R mmended by the Committee on 
Steel and Steel Products of the American Iron and 
Steel Institute, Ds 22, 191 


york to < i ¢ 

which 1 ok ‘ N tit 
teel ( | ny ( oO 
rap < rea ) 

A €4 ( 1 t exce . { 
or cutting € 1 ting t é 
length : 

Parti operating cid open-heart furnace ( crucibles, cor 
verters or electric furnaces making tool teel or steel castings, may 
pay a maximum of $10 per gross ton over the base price of heavy 
melting scrap, for scrap guaranteed not to exceed $ per cent in 





If couplers are required fitted for side or bottom operation, there 


will be an additional charge of $2.00 per pair to the foregoing prices. 
PASSENGER EQuipMENT COUPLERS 

Passenger equipment couplers, old M. C. B. A. standard type, 
measuring not more than 4 feet from the pulling face of the knuckle, 
when closed, to the end of the shank, fitted with 9-inch face knuckle, 
$28.50 each. 

If passenger equipment couplers are required measuring more than 
+ feet from the pulling face of the knuckle, when closed, to the end 


of the shank, there will be an additional charge to the above price 
of 40 cents each for each additional inch or fraction thereof. 
If passenger equipment couplers are required with wider face 
knuckles than 9 inches, there will be an additional charge to the 
above price of 20 cents each for each additional inch or fraction 
thereof. 

If passenger equipment couplers are required having butt ends 
with anti-spread lugs for quadruple shear feature, there will be an 


additional charge of $3.00 per coupler. 
J MOTIVE TENDER COUPLERS 


Short shank swing head locomotive couplers and special tender 
couplers, old M. C. B. A. standard type, fitted with 11-inch face 
knuckles, and without uncoupling chains, $23.80 each. 

New M. C. B. A. standard type ‘‘D’” short shank swing head 
locomotive couplers and special tender couplers, fitted with 11-inch 
face knuckles and without uncoupling chains, $31.30 each. 

\dd for chains, 50 cents each 

If locomotive couplers are required with wider face knuckles than 
11 inches, there will be an additional charge to the foregoing prices 
of 20 cents each for each additional inch or fraction thereof. 

Ii locomotive tender couplers are required with shanks more than 
21'4 inches long, there will be an additional charge to the foregoing 
prices of 40 cents each for each additional inch or fraction thereof. 

If in order to secure the clearances now required by the Interstate 
Commerce Commission, couplers of old M. C. B. A. standard type 
are required with heads measuring more than 9% inches from the 
pulling face of the knuckle, when closed, to the horn, the following 
additional charges, to the foregoing prices, will be made: 

Per pait 


Over 9'4 inches but not more than 11% inches............ $3.00 


11’ inches, but not more than 14 a er 6.50 
14 inches, but not more than 1514 inches........... 7.50 


Delivery f. o. b. cars works of manufacturer with freight allowed 
at the carload rate to point on railroad line nearest manufacturer’s 
coupler foundry, or to any car or locomotive building plant located 
north of the Ohio, east of the Mississippi and west of the Hudson 
rivers, it ettendorf, Iowa, St. Louis and St. Charles, Mo., 
Huntington, W. Va., and Curtis Bay, Md. 

If the freight rate is advanced during the period in which these 
ective, the amount of such advance will be added to the 
prices as given 


All the foregoing prices apply only to steel castings of the general 


ype, desigi o! pecincation mentioned 
Prices for special designs ot pecifications will be subject to 
otiatio 





phosphorus a1 + per cent in sulphur Such parties may also pay 
i differential of not to exceed $5 the base price of heavy melting 
crap for low phosphor iter guaranteed as to analysis. 
Steel po r y heavier, 5 feet and over it 
length, suitable for rere s purposes, may be purchased at a differ 
ential of not more t ni $5 over the base price of heavy melting steel 
p Oo t iser currently operates mills for rerolling 
1¢ T 
Partie operating 1 s rerollir old locomotive tires, axles, arcl 
t o1 S11 ir rerolling material, shall not pay 
ore tha { pet oss ton, the base price of 4 x 4-inch rerolling 
lhe cl del e¢ t their works 
RA \W S I 
| Aximu 1 of §$ per gross ton, f. o. b. consumer's 
o1 | to ip used by iron rolling mills which normally 
0 t or under t rice of No. 1 railroad wrought Scrap, and in- 
clud vard I ck scrap hort wrought, busheling, wrought 
on or soft steel pipe or similar material normally used by bar iron 
ictt 


The ter: busheling scrap used in this ruling means scrap suit 


Cast Ty RINGS AND MACHINE Snop Turnincs 


‘he ’ TTIiTh ri > f ¢o or » £ 
The ma 1 price ot $20 per gross ton, f. o. b. consumer’s 
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works, applies only to turnings and borings used for remanufacture 
into iron or steel products. 

Parties operating chemical plants, or plants for purposes other than 
the remanufacture into iron and steel products m 





ay a differential 
of not to exceed $5 above the base price 


Parties employing recognized scrap dealers or broker 


ers to pure iS¢ 
scrap for them may pay such dealer or broker commission fo 
such service, not to exceed 3 per cent of the actual delivered e 
of the materials so purchased. 
Reasonable commission in accordance with past custos ma ] 
paid dealers by producers of scrap for selling their scraj ro 
scrap so sold is consigned direct to consumer If consig ‘ 


dealer’s yard, payment of commission is not permitted 


Nonferrous Metals 


Government Prices for Nonferrous Metals 


Although the government, in one form or another, has extended it 
regulations to a number of the nonferrous metals, 


copper is tne only 


one on which a price has been fixed absolutely The agreement of 


the producers with the war industries board wi: announced Sept. 
21 to 23% cents per pound, New York, for all grades The agree 
ment was not at once clear and there were numerous violations of 


the spirit of the arrangement, but through supplementary announce 


ments and rules the whole trade finally was ‘brought to this level 









icve 
Copper scrap was announced Novy 1 to have a maximum of 3 
cents, refinery. On account of much trouble in caring for small cor 
sumers it was announced Noy. 20 that less than carload lots could 


Agreed Prices on Iron Rolls and 


Prices for Condensed Grain Sand and Chilled Iron Rolls. 


The following prices are subject to the usual customs of the trade, 
as regards terms, guarantees, adjustments, replacements, etc. The de- 
livery point is f. o. b. maker’s works, but the prices include an 
allowance for actual freight, in accordance with published freight 
rates, to the freight station of purchaser, provided same does 


not 
exceed 20 cents per 100 pounds. All freight in excess of 20 cents 
per 100 pounds to be paid by _ purchaser. The freight allowance 


does not include any additional charges at destination for switching 
service, spotting cars, drayage, cartage, transfer, ferry car service 
or any other expense over and above that covered by the published 
freight rate applying to the regular delivery station. 


Plain Chilled Rolls 


Cents per 
pound 
10.00 


Under 8 in. diameter 


8 in. diameter and under 10 in..... 





10 in. diameter and under 13 in..... GA aaa 7.95 
13 in. diameter and under 21 in....... ; a 7.15 
21 in. diameter and under 24 in........... Rae nike eee 6.15 
24 in. diameter and under 33 in., under 91 in. long...... 5.70 
24 in. diameter and under 33 in., 91 in. long and over 6.15 
33 in. diameter and under 35 in 6.15 
35 in. diameter and under 39 in.. ee P 7.20 
39 in. diameter and under 43 in.............. 8.30 


43 in. diameter and under 45 in............ . l 
Rail rolls, 20 inches diameter and over, with open chilled finishin; 
pass on one or beth ends, 7.15 cents per pound 


Rail rolls, under 20 inches diameter, with open chilled 
one or both ends, 7.45 cents per pound. 


pass On 


Plain rolls, part chilled, same price as chilled rolls of like diameter. 
Plain chilled rolls requiring over 1'!4 inches chill, 


14 cent addi 
tional, and at purchaser’s risk of breakage, 


regardless of excessive 
depth of chill. 

Sand rolls, with but one or two plain chilled passes, not le 
than plain chilled rolls of like diameter 


All other rolls having enclosed chilled passes or grooves, not less 


than 1.7 cents per pound higher than plain chilled rolls of same 
diameter; chills for making same to be charged for at not over 10 
per cent above cost, and when paid for may be delivered to customers 
on demand 

. j ] - 1d; ] 

Gap rolls for shovel mills, 1 cent per pound additiona 
Sand Rolls 

Cents pet 


pound 


Under 10 in. diameter ......... é 7.05 
10 in. diameter and under 13 in. 7°15 
13 in. diameter and under 21 in.. ‘ , 5.90 
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be sold by certain dealers at 5 per cent commission above 23'2 cents, 
net net 24.6714 cents, New York. For October requirements the gov 
ernment announced that it would buy lead at the average market 
price for the month, with an 8-cent per pound, St. Louis, maximut 

pa later announced the same policy to Jan. 1. Regulations of sales 
of tin were announced Nov. 22 but nothing was said about prices 


Speculation in tin has been stopped in England by government order 


nd it is believed American consumers will be obliged to get their 
tal from the far east. The trade still remains uncertain, however, 
to the interpretation of the JTondon action. Differentials over 
e western brand have been recommended for several grade of 
elter The price of silver probably will be fixed soon. TI go\ 


nt has been buying its aluminum from the Aluminum Co. 0! 


\mert at 27 cents per pound, maker’s plant, under an old contract 
Cast Iron Water Pipe 
Standard cast iron bell and spigot pipe, 6 inches and larger, class 


or heavier, is base 
Per net ton of 2000 pounds without penalty, $49.00 f. o b. Bur 


ngham, Ala. 


Per net ton of 2000 pounds without penalty, $55.35 f. o 
York City 
Per net ton of 2000 pounds without penalty, $54.35 f. o. b. Chicago 


New 


DIFFERENTIALS 


incl ; $10.00 over base 
f-inch . ; , q 3.00 over base 
Class A or gas pipe =a ; 1.00 additional 


P| 
in. diameter and under 34 in Se ‘ os 50 


. 3. Gidmmeter AR OVER 6.6.6 iiss damecs weer 5.90 


Iron Pinions 


Cents pet 


pound. 

Under 10 in. diameter ........ , ; 8.35 
10 in. diameter and under 13 in... ; ; scth Sal ig era atta 7.55 
in. diameter and under 21 in.... 6.35 

1 in. diameter and over ........... : 5.90 


Boxing or crating—2 per cent of face of bill additional. 

Che foregoing prices for rolls are subject to a discount of %4 cent 
per pound where the purchaser sells and ships to the maker the 
broken and worn out scrap rolls and pinions produced in operation 
of its mills, not to exceed 70 per cent in weight of new rolls received, 
at not over $30 per ton of 2240 pounds in trade account, f. o. b 
seller’s mill. Any excess freight over $2.50 per ton, necessary to 
transport such scrap rolls and pinions to works of maker to be paid 
by the seller of the scrap rolls and pinions. 


Special Car Wheel or Cylinder Iron 


The price for Virginia or other special car wheel or cylinder irons 


containing over 1.00 per cent manganese may be made by adding to 


e base price of $33.00, the following differentials for manganese 


Manganese, per cent Add per ton 
1.00 to 1.50 $ .50 
1.50 to 2.00 1.50 
2.00 to 2.50 2.50 
2.50 to 3.00 3.50 
3.00 to 3.50 4.50 
3.50 to 4.00 5.50 
4.00 to 4.50 6.50 
4.50 to 5.00 7.50 
5.00 to 5.50 8 so 
5.50 to 6.00 9.50 


Low Phosphorus Pig Iron Differentials 


For iron with phosphorus over 0.04 per cent, use following scale 
Add to base price, per ton. 


For copper- For copper 


Phosphorus, maximum per cent. free iron bearing iron 

4 $20.00 $17.00 

+5 , - i 17.50 15.00 
15.00 13.00 
12.50 11.00 
10.00 9.00 
6.50 6.50 

70 0 _ 5.50 

7 5.00 5.00 

75 09 


.Use bessemer price Use bessemer price 


Pt eran em 





| 
| 
| 
| 
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Molding Locomotive Cylinder Bush- 
ings in Dry Sand on a Jar- 


Ramming Machine 


By Job Goostray 


Locomotive cylinder bushings, molded 


machines six 
flasks having 
as follows: 27, 30, 33 


on jar-ramming require 
inside diameters, 
, 36, 42 and 48 


The castings range in sizes from 


sizes of 


inches. 


175% to 395% inches inside 
ly 


inches in length. 


diameter, 1 to 
and 36 to 48 
Flasks, 44 inches long 


inches in thickness, 


are generally employed. If the castings 


are less than 44 inches long the core is 
cut down to the required length. Tem- 
plets are provided in lengths from 36 to 
46 inches, and 6 inches wide, being 


length. When the 
48-inch flask a 4- 
inch ring is placed on top of a 44-inch 
flask, mold 48 


long. 


the 
require a 


stamped with 


castings 
inches 


thus making the 


The accompanying sketch shows a pat- 


tern 50 inches long, 295@ inches insidé 
diameter, 32 inches outside diameter and 
with the usual draft allowance. This 
pattern has a 1'4-inch iron ring, well- 


secured, on the top for rapping anc 


inserted 


in the 
for drawing it \ 


making a_holl 


three wide straps are 


pattern with eyelets 


plug pattern is used 
core with a wall of sand 6 inches 


A pan drag is used 


with three projec- 


tions, 3 inches below the bottom of the 


pan for bearing, 
f blocks \ 


2 inches deep and 5 inches 


thus obviating the use 
ave ’ . ° } 
recess 1S cast in ti 


W ide, W hich 


is rammed very hard before putting on 
the pattern. A plate could be used and 
blackened over the same as the mold, 
but as the iron of which these castings 


are made is liable to chill it 


he pan. The 


is bette r to 


use t pattern is rubbed with 


waste dipped in kerosene which facili- 
tates drawing the pattern out of the 
sand. 


A cheek is put on the pan and a plug 
pattern is placed in the ring of the pan. 
ring extends 3 above the 
the bo 


sand ri 


This inches 
joint of the pan, strengthening 
core. A 


tom of the gyratory 


dle, suspended from a swinging arm and 


brought over the center of the flask, 
riddling the sand directly into the flask 
would save one handling of the sand 


ind the sand would be mo: 
tributed in the flask than by 


venly dis- 


tting the 


sand in with a grab bucket. A _ sheet 
iron, funnel-shaped body, 15 inches high, 
is placed on the top of the flask. This 
is filled with sand to supply the sand 
that settles down during the jar-1 
ming operat A mold of this 
requires ab 100 to 125 ‘jolts fos 
duration of about 1% minutes. 
The cheek body can be made in 
or two pieces and bolted together. 
belt is cast on the bottom of the cheek, 


flask 
free the cast- 


6 inches deep. This is where the 


is pounded or sledged to 
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ing. About 1 


taper in the 
would help in 
shaking-out the casting. Two 1%-inch 
cotter pins are used. These also secure 
the flask much better than clamps, as the 
latter are continually falling off during 


the jolting of the mold. 


inch of 


length of the cheek 


Covering cores 
6 sections, 6 
thick, with 12 


these 


1% 


are used on molds, 


inches wide, inches 





















PATTERN 
PATTERN 






























































PLAN AND SECTIONAL VIEWS OI 
FLASK, PATTERN AND MOLD FOR 
LOCOMOTIVE CYLINDER 
BUSHINGS 
drop gates and a green sand _ runner. 
These molds require clean, hot iron. 


Filling the molds quickly prevents gas 
segregations 
are 

slowly filling 


which in a great 


measure caused by dull iron or 
the molds. 


Associated Foundry Foremen of New 


York Elect Officers 


At the annual meeting of the Asso- 

New 

Jan. -22, 

the Robeson 
1 


York, deliy erec 


Foremen yf 
vicinity, 


ciated Foundry 
York and 
Georg N 


held 
Moore of 


Process Co., New an 
Idress on the “Manufacture and the 
S of Glutrin’” Officers for the 

ng Vez als: we -e elected, 1s 
Ws 


resident 


Walter H 


rintendent, 


Hofmann, 
ndry supe 


Rickey, Brown 


& Donald Co., Maspeth, N. Y.; vice 
president, Robert Walker, foundry 
superintendent, Abendroth Bros., Port 
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N. Y.; secretary and treas- 
urer, Walter F. Kaine, president, T. P. 
Kelly & Co., Inc., New York. 


Chester, 


Directors: Charles Ashurst, super- 
intendent, Fuchs & Lang Mfg. Co., 
Rutherford, N. J.; James Bolland, 
superintendent, E. W. Bliss Co., 


Brooklyn, N. Y.; A. W. Braun, presi- 
dent, Edgewater Foundry Co., Edge- 
water, N. J.; John J. Jung, treasurer, 
Charles A. Leffert & Co. Iron Foun- 
dry, Brooklyn, N. Y.; Fred R. Powell, 
president, West Bergen & Houston 
Co., Brooklyn, N. Y.; Wm. S. Suth- 
erland, superintendent, Lord & Burn- 
ham Co., Irvington, N. Y.; D. C. 
Wilson, superintendent, Aetna Foun- 
dry Co., Philadelphia. The foregoing, 
the officers, constitute 
directors. 


together with 


the board of 


Building Continuous Kilns 

A handsomely 
booklet, 
Clay 


illustrated 40-page 
published by the American 
Co., Bucyrus, O., 
shows the progressive steps entailed 
in the building of a large continuous 
kiln for the. Lincoln Paving & Block 
Co., Corning, O. The booklet is en- 
titled “Camera Construction” and the 
different show the progressive 
steps in the building of this ‘kiln, con- 


Machinery 


views 


taining 36 chambers, and which has 
a total length of 451 feet. Each cham- 
ber has a capacity of 1000 paving 
blocks. This large kiln was started 


Oct. 20, 1914, and was practically ready 
for operation March 11, 1915. The 
continuous kiln, constituting 
this plant, is described in detail. 


Haigh 


Russell T. Gray, Advertising 
Engineer 


Russell T. Gray, formerly advertis- 
ing manager of the Haynes Automo- 
bile Co., and more recently secretary 


of the Shuman Advertising Co., Chi- 
cago, has established an office in the 
First National Bank building, Chi- 
cago, as an advertising engineer. Ad- 
vertising will be rendered a 
limited number of clients in the tech- 
nical field which will involve a broad 
knowledge of engineering sales prob- 
lems, as well as of advertising. Tech- 
nical advertising in trade papers and 
magazines, as well as all forms of 
catalogs and_  direct-by- 
advertising will be handled. 


service 


engineering 
mail 

The Great Western Smelting & Re- 
fining Co Detroit, smelter and re- 


ner of metals, now is located in its 


new warehouse, 709-719 Loraine ave- 
nue This warehouse contains ap- 
proximately 15,000 square feet and 
the railroad siding into the plant 
will accommodate four cars at one 
time. 














School Foundry Makes Dummy Hand Grenades 


How the Kansas State Agricultural College Filled an Order for 
Camp Funston, Thereby Facilitating the Training of Our Army 


N Peace times a college foun- 
dry would be the last place 
would expect 


castings to be 


munition 
made, 


one 
but in 
periods of war almost anything is 
For this reason the 
the 


College, 


liable to happen. 
foundry department of Kansas 
State Manhat- 
tan, Kans., had an opportunity to cast 


dummy 


Agricultura! 


hand grenades for 
Camp Funston. These hand grenades 
filled with but 


merely are used for training purposes 


use at 


are not explosives, 
and are thrown from the trenches by 
recruits. Deliveries of grenades were 
received in 
the 


not being satisfactory 


quantities from firm with which 


the contract was placed by the gov- 
ernment, and, therefore, we were 
asked to fill an order for 1000 
grenades 

A Frenth hand grenade was _ fur- 
nished from which the pattern was 
made. We cast an aluminum master 
pattern in halves from the sample 
purchased and this was used for 
making the necessary number of pat- 
terns for producing the matchplate. 


Four patterns, in halves, were mount- 
the and 
the molds were made in a snap flask 
ZX je x4 


ed on a plate for squeezer 


inches. The patterns were 


split longitudinally and the grenades 
molded on their sides, although in 
some shops rifle grenades are being 
cast on end. 

In the accompanying illustrations, 





Fig. 1 shows the which 


the 


squeezer on 


molds were made, with the drag 


half of the plate tilted and the drag 


half of the mold with the cores in 
position. At the right is shown the 
cope. It will be noted that these 
grenades are corrugated on the out- 
side as contrasted with the _ rifle 
grenades which are corrugated on the 
inside. Fig. 2 is a view of the drag 
and cope halves of the mold and at 
the right is shown the cope side of 
the plate. in Fig. 3 is illustrated 
the mold ready to close. In all of 
these views samples of the. cast 
grenades are shown. 

An ingenious method of making the 


cores was followed, which might be 
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SCHOOL EQUIPMENT FOR MOLDING DUMMY HAND 
READY TO CLOSE, COPE HALF OF PLATE AT THE RIGHT FIG 
BEFORE THE SNAP FLASKS WERE 


By Edward Grant 


adapted to advantage in other lines 
ot work. One-half of the core was 
dry sand, a reinforcing wire having 
been inserted which was withdrawn 
after baking and which formed the 
vent. The other half of the core was 
made of green sand, paste having 
been applied to the dry sand core 
to make the two parts adhere. This 


core proved satisfactory and none of 
the castings were defective as a result 
Of whole dry 
sand cores might have been made just 
as rapidly, but driers would have had 
to be provided and the dry sand cores 


of blowing. course, 


probably would have been more diffi- 
cult for the students to handle. The 
entire lot was made by boys who 


liad little or no experience in molding 


and casting practice and the losses 
did not exceed 5 per cent. These 
were caused chiefly by the molds 


bursting from the 


reinforcing 


the pressure of 
metal as no slip boxes or 
frames were employed. 


Ohio Safety Code Enforced 


The safety and sanitation code for 


foundries and the rules governing the 
employment of 
became 


women in 
the 
These 


core rooms 


effective in of Ohio 
on Jan. 15. standards were 
adopted by the Industrial Commission 
of Ohio, July 18, 1916, and were dis- 
tributed among foundries throughout 
the state at that time. 


state 
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GRENADES FIG. 2—MOLD FOR DUMMY HAND GRENADES 
3—MOLD FOR HAND GRENADES JUST 
REMOVED 








Metals Used in the Construction of Aircraft 


What a Prominent Part Cast Iron, Semi-Steel, Aluminum, Brass and Bronze, 


Play in the Successful Building of Airplanes is Clearly Pointed Out by the Author 


N CHI early days of ai 
plane development the in 


pression prevailed that the 


enhancement of its’ flving 
efficiency, in large measure, 
depended upon the solution ———— 


of problems connected with 
the synthesis of improved al 
loys of the metals of low 


u 


specific gravity, notably al 


minum and magnesium We 


Aeromarine 


may congratulate ourselves 
that this impression was a 
mistaken one, as otherwise 
the science of air navigation 
would never have attained 
its present high state of et Pines 
ficiency. While new alumi 
num alloys have been intro 
duced from time to time, the 
development of alloys of this 
element has failed to keep 
pace with that of the air 
plane. Aluminum alloys, of 
course are used in airplane 
construction wherever possi 
ble, as the saving of weight 
always will be an important 
consideration. However, this Orlo 
is not indispensable, and if the 


supply of aluminum suddenly 





failed, there is reason to be 


Christofferson* 


Duesenberg 


Frederickson 


| General Ordnance 


Gyro-Duplex 


Packard 


tains the most metal and where cast- 


ngs are liable to predominate. The 


accompanying table shows the kind 


~ metal used for the cylinders 


By Charles Vickers 


\dding the semisteel to the cast iron 
gives the latter type of cylinder a 
majority. Therefore, while the table 


does not include all types of airplane’ 


engines made in this country, 





Metals Used in the Construction of Airplane 


Engines 


Merats Usep IN CONSTRUCTION 


vanadium-treated cast iron The 
ckets are ¢ ypper, 


iter all machine work on the cyli 


electrically depx 


has been finished. 
Cylinders of forged nickel steel, 
jackets of aluminum. 


Cylinders of high carbon, drop forged 


steel; machined all over; Monel 
side wall brazed on; outside of cyli 
eavily nickel-plated 
Cylinders are semi-steel castings. 
uminum V-cover encloses — the 
gear and helps to strengthen the e1 
Cylinders are cast iron. 


cast iron with nickel steel rings shrunk 


Cylinders cast of a special grade of 


Crankcase is 


it serves to give us a fair 
idea of the ranking position 
of cast iron as an _ aircraft 
material. It seems difficult 
to get along without this 
metal, whether in the con- 


sours struction of steamships, sub- 
sited marines, automobiles or _ air- 
nders ships. An interesting feature 


of construction of one of the 
engines is that the water 
jacket is made of electrolytic- 


water 


metal ally deposited copper, while 
nders another has a spun copper 

iia jacket, and another a steel 
ation jacket. The builder of one 
igine. engine favors cast aluminum 


and, as a result, claims a low 


over each end engine weight per horse- 
Cylinders are cast in pairs of Lynite power. The cylinders, how- 
(an aluminum alloy) and are surrounded ever, are steel-lined, which 


by a water jacket. 


Cylinders of special gray cast 


cast separately and machined inside and 


out. Water jackets of spun brass, 
plated. 


Built-up of alloy steel in blocks of 


Cylinders, steel, machined all over. 


is customary with those of 
the cast aluminum type. How- 
ever, no material may be re- 
zine garded as standard for the 
construction of cylinders, or 


iron, 





water jackets for airplane 
lieve that we would continue | three. The cylinder barrels are sepa- wens i F l : 
; igh : rately bored from solid forgings. Piston — nad example, one 
to-have airships and that the | rings are aluminum. engine has forged steel cylin 
development of this type ot Rausenberger Cylinders of fine grained, annealed ders and aluminum water 
of - | @ } > ,2 > jack ° 
craft would still go on to cast iron, ‘a spun copper water jack jackets; another has gray 
imate perfection. All the ees ; ir -yli 5 +5 5 
ultimate perfectio inten Cytieliéis cast -6f eect carey we iron cylinders with © spun 
commonly known metals and with water jackets integral. Pistons are | brass water jackets, and the 
alloys enter into aircraft con al oat Juminum. | odd feature of the latter is 
: : ; Sterling Sunbeam ; } ; ; 
struction, including cast iron, ore \ ae m ) se 4 . | that they are zinc plated. A 
. oo P : : N -teys Cylinders are aluminum, cas in pairs 4 
semisteel, aluminum, _ brass, Sturtevant sar ; 7 
babbitt a and are fitted with steel sleeves. The patent recently tas been is 
bronze, abbitt metals : ae cylinder heads also are cast aluminum; sued covering a method of 
special steels. Some builders pistons, aluminum and the base, cast casting aluminum cylinders 
prefer one material and aluminum, Bearings are phosphor bronze onto the steel liners, but the 
f : and white metal 
others another, but it would : Vee greens : ails . ioe: 
_ from investigation that Van Blerck Cylinders are forged of special, high advantage appears to be with 
wamel Ire ; 84 mh the grade steel. Water jackets are spun the removable steel sleeve, as 
the iron foundry is getting copper. Bearings are high grade bab- this unit can be replaced when 
re 7 > sINess hat | } and bz itt-line . 

more of the busine tha | aie sabbitt-lined bronze shells are worn. The German Mercedes 
the brass or aluminum shop aati onl 1g ity 
5 r anoine are made Wisconsin Cylinders, pistons and crankcase are ; eee has built up Steel cy! 
as more engines are made ist aluminum. The cylinders are fitted inders and is provided with 
with gray iron cylinders than with hardened steel liners, 1/16 inch acetylene welded _s pressed 
with aluminum. Ii one part thick and the n valve seats are cast steel water jackets. The 


of the airplane may be con- 
sidered m 
another, thi 


important than 
particular posi- 
tion must be accorded the power plant. 


[This is the part of the machine that con 


is indebted to Aerial Age and its editor, ( 


ntegral with the aluminum 


pistons are a combination of 








and other vital parts of a few typical 
\merican airplane engines. Of the 
14 engines tabulated, the cylinders of 
ve are cast ‘iron, five forged steel, 
yne semisteel and three aluminum 


cast iron and steel forgings. 
The head of the piston, 


which carries the gudgeon pin, is steel 
and the skirt of the piston into which 
the head is screwed, is made of cast 
iron. The weight of the complete 
piston, with gudgeon pin and _ bush- 
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ing complete is only eleven pounds. 
The crank case of the Mercedes en- 
gine is cast aluminum of the follow- 
ing analysis: Copper, 4.22 per cent; 
zinc, 3.65 per cent; iron, 0.81 per 
cent; silicon, 0.96 per cent and alu- 
minum, 90.36 per cent. The physical 
properties of this alloy, according to 
the British naval and military author- 
ities, are as follows: Tensile strength, 
20,954 pounds per square inch; yield 


TAe FOUNDRY 


yield point of -22,400 pounds per 
square inch for a sand cast aluminum 
bar usually is associated with a ten- 
sile strength of from 26,000 to 30,000 
pounds per square inch or over. An 
elongation of 3.5 per cent also is average 
practice. An elongation of 4 per cent 
is associated with approximately 29,- 
000 pounds tensile strength; an elon- 
gation of 10 per cent with 23,000 to 
24,000 pounds ‘tensile, and an elonga- 
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tained a total of 0.49 per cent of im- 


purities, but if a choice were to have 
been made between the two, the low 
silicon alloy should have been pre- 
ferred. 

A prewar German aluminum con- 
tained 0.72 per cent silicon and 0.81 
per cent iron, and was about the same 
grade as that used for the crankcase 
of the Mercedes engine. This indi- 
cates, therefore, that the Germans are 





General:—1. The general specifications, 


7 
bearings. 
Material.—3. The chemical composition 
Copper 
Tin 
Lead 


PROOBRUNUE . osccc cscs ccs 
Total impurities, maximum. 


or electrolytic copper conforming to the I. 
2N2 and from pig tin at least 99 per cent 
as the material specified. 

Workmanship and Finish.—5. Castings 


eign matter. Castings in which defects are 
operations shall be replaced by the manufac 


the manufacturer. 


General. 1. 


f the 


Material.—2. The composition < 


follows: 


Constituent 
Tin 
Antimony ....... 
SS eee 
Lead, maximum 





fense has formulated the following specifications 


Specifications for Phosphor Bronze Castings for Bearings a 


cording to their applicability, a part of the 


Use.—2. This material is suitable for 


Manufacture.—4. (a) The material shall be made from lake 


(b) No scrap shall be used other than 
manufacturers’ own plants and which is of the same composition 


and free from shrinkage cracks, spongy spots, blowholes and for- 
revealed by machining (b) No scrap shall 


of the original material in rejected castings shall be returned to 


tern; cores must be correctly placed. Surfaces which are to be 
machined shall admit of finishing to the required dimensions 
without leaving any trace of the original surface. 

Specifications for Babbitt Metal for Bronze-Backed Bearings 
rhe general specifications, 1G1, shall form, accord 
cording to their applicability, a part of these specifications. 


International Aircraft Standards 


The International Aircraft Standards Board of the Advisory Commission of the Council of National De- 
for phosphor bronze castings for bearings, babbitt metal for 


bronze-backed bushings and soft solder: 


1G1 shall form got tror each lot 
e specificatior got in a clean ladle 
> Sp 4 WCada OllS. 


ners I babbitted 


n the diagram below. 


shall be as follows: é 4 
: ; and must be free 

Per cent 
79,00—81.00 


9.00—11.00 


shall be taken from 


mple for Analysis—3. (a) The inspector shall select one 


and cast therefrom one or more sample bars 
inches long, 1 inch wide, and not more than % inch thick. 


(b) Saw cuts shall 


from iron and dust. Samples for analysis 
the mixed cuttings. 





25. The manufacturer shall melt this in 


be made in each sample bar, as shown 
The cuttings shall be thoroughly mixed 








9.00—-11.00 
0.10— 0.30 


0.25 





A. S. B. specification 








pure. 











that produced in the 


fanufacture.—4. 


ike or electrolytic copper conforming to the I. A. S. B. speci- 


shall be homogeneous fication 2N2 and from 


antimony. 


turer. The full weight manufacturers’ own 


: ; ; ’ Specifications for Soft Solder 
Dimensions and Tolerances.—6. Castings must be true to pat- 


General.—1. The 


Material.—2. Solder shall be made from new tin and com- 
mercially pure new lead. Its compositions shall be as follows: 
Per cent 
Lead and tin, minimum............. itaaledaae 2 ae 
BU wie caualdica Soa ceeeicadne amet cae ee oe 49 to 51 
material shall be as Aligneey | GORDIE 5 80k eke dines knees 1 
CEs cad Saeed adds ae eudok tence ieee None 


\llowable 


Desired variation Delivery, Shipping and Packing.—3. Solder shall be delivered 
per cent per cent in l-pound bars. The mark “Half and half” shall be cast on 
91.00 90-92 each bar. The bars shall be packed in boxes, the gross weight of 
4.50 4-5 which shall not exceed 220 pounds (100 kg.). 
4.50 4-5 References.—4. United States Navy Department Specifica- 
20 ; tion No. 4787. 
e 


(a) The babbitt metal shall be made from 


plants and which is of the same composition 


is the material specified. 


general specifications, 1G1, shall form, ac 
rrding to their applicability, a part of these specifications. 


> 


the best commercial grades of tin and 


be used other than that produced in the 








point, 19,488 pounds per square inch; 
elongation, 3.55 per cent in 2 inches; 
reduction of area, 3.5 per cent, and 
specific gravity, 2.87. Aside from the 
yield point the physical properties are 
not extraordinary and do not corrob- 
orate the reports of the wonderful 
aluminum alloys the Germans are 
using on their aircraft. The yield 
point of this alloy, as given, we be- 
lieve to be in error, not because such 
a yield point is unobtainable in alu- 
minum alloys, but because it is never 
found associated with such ‘a low 
tensile strength. For example, a 





tion of 20 per cent with 19,000 to 20,- 


000 pounds. 


This German alloy is high in sili- 
con and iron, and while it is impos- 
sible to obtain a commercial aluminum 
free from iron, this foreign alloy 
should be much better than this analy- 
sis would indicate. Some French alu- 
minum obtained in prewar days con- 
tained silicon, 0.22 per cent, and iron, 
0.27 per cent. An American alumi- 
num of the same period was equally 
high grade and contained silicon 0.24 
per cent, and iron, 0.25 per cent. 
Both these grades of aluminum con- 








now making the same grade of alumi- 
num as formerly, without access to 


the French bauxite deposits. 


num of approximately 98 per cent 
purity as satisfactory for the base of 
the alloy composing the crankcase of 


their best airplane engine. 


In duplicating this alloy the iron 
and silicon should be ignored and the 
copper should be placed at 4.5 per 
cent and the zinc at 5 per cent. The 
alloy, therefore, would analyze as fol- 
lows: Aluminum, 90.50 per cent; cop- 
per, 4.50 per cent and zinc, 5 per 


It also 
indicates that they consider an alumi- 


rn ARB 





OS 
cent. The addition of 5 per cent zi 
has a favorable effect upon the yield 


point of aluminum and also increases 


the tensile strength slightly. but low 
ers the elongation. In the foregoing 
remarks regarding tensile’ strength 
and elongation of aluminum alloys 
except the German, reference is made 


solely to castings made in sand, with 


out the addition of quick chilling in 
gredients,. and that all tests were 
molded and cast alike, the test bars 
having been cast-to-size, with feeders 


on the ends of the grips and poured 
at a temperature of 750 degrees Cent 

Most ot the steels used on the 
Mercedes engine were nickel alloys 


with a nickel content ranging from 2 


to over 4 per cent 


The timing geat 


wheel, which on one American ma 


chine is made of 10 per cent alumi 
num bronze, was made of steel 


over 4 


German 


con 
taining 
the 


per cent of nickel on 


machine The camshaft 


housing cover on the latter was made 


of cast iron of the following analy 
sis: Graphitic carbon, 2.97 per cent; 
combined carbon, 0.62 per cent; sili 
con, 1.81 per cent; manganese, 0.53 


per cent; sulphur, 0.118 per cent, and 


t 


phosphorous, 0.085 per cent It will 
be noted in the accompanying. table 
that one of the engines is fitted witl 
high grade babbitt bearings and bab 


bitt-lined 
phosphor 


bronze shells; another has 
bronze 
The 


were die-cast, 


and white metal 


latter, undoubtedly 


shells 


bearings 


while the bronze 


would be of a composition approxi 


mately as follows: 


Copper, 89 per 
cent; tin, 6.50 per cent; zinc, 3 per 
cent, and lead, 1.5 per cent 

In the construction of the lighter 
than-air machines, aluminum has been 
used extensively by the Germans. The 


first builder of such airships was 
David Schwarz, of Berlin, who built 
two of this type which were unsuc 
cessful. The hull framing of these 
aircraft was of aluminum tubing and 
the skin of aluminum sheets 2 milli 
meters thick. The airships were 
cylindrical in form and had _ pointed 
ends. The composition of the alumi 
num alloys used on these craft is 
not known, but it was probably simi 
lar to the metal employed in the con- 
struction of Zeppelins whi onsists 
of an alloy containing appt mately 
89.80 per cent aluminum; manganese, 
0.50 per cent; copper, 0.70 per nt, 
and zin per cent \ high grade 
aluminum is used in making is 
alloy, containing as a maximum 
purity approximately 0.40 per « 
iron and 0.40 per cent silicon, the: 
fore having been more than 99 4 
cent pure. 


Whether aluminum: will be used ex 
the 


aircraft is a 


tensively in 
inflated 


construction of gas 


question to be 


TAE FOUNDRY 


jecided in the future. Structural air 
ships, no doubt, will be used exten 
sively, but wood, wire and_ fabric 


aluminum 
the 


that 
to outclass. 
this craft 
construction 


make a combination 
will find difficult For 


power plants of the same 
materials of will be used 


as are employed for airplanes. There 
is a possibility that the diesel engine 


will 


ot the 


become the aircraft power plant 
that 
it requires no special ignition device, 
as the oil is ignited by the tempera 
ture attained by the _ highly 


Such engines have been 


future. Its advantage is 


COMm- 
pressed air. 


found on German aircraft, and should 


they prove to be successful for air 


ship propulsion, it would mean a 


greatly increased consumption of non- 


ferrous castings, unless some radical 


departure is made from the present 


type of construction 
Nonferrous alloys that have a bright 
future in the 


the 


mechanics of air navi- 


gation are aluminum bronzes and 


the brass founder who desires to keep 


pace with the march of progress, will 
make every effort to master the art 
of casting them. There are as many 
different alloys of copper and alumi 
num as there are of copper and tin 
\luminum bronzes’ can be made soft 
ind ductile, or as hard as many kinds 


of steel. The alloy 


uirplane builders at 


that enterprising 


present are most 
particularly interested in has a_ten- 
sile strength of over 90,000 pounds 


per square inch, with an elongation 
ranging from 30 to 40 per cent 


Th’s 


og? . 
o vibratory stresses and it also runs 


alloy is particularly resistant 


tT 


fluid Castings, 1% inch thick and 


under are being made of exceedingly 


complicated forms, weighing several 


pounds each. These castings are dif- 


heult to make, owing to the high 
shrinkage of the alloy This ts a 
property of the metal from which 


nothing can divorce it. However, the 
the 


use of risers, by rounding off all cor- 


shrinkage may be overcome by 
ners on the patterns and by filling up 
No difficulty now 
the 
metal, even when it is dropped into 
the mold, This 
I] has the 
construction of the power plant, other 


all sharp crevices. 
is experienced with drossing of 
with 


vet 


nor porosity. 


not been used in 


lan in the form of brackets to sup 


port the engine. It is extensively em 


ployed for binding together the frame 


work, especially on the large airplanes 
on which steel tubing is used. For 
this service aluminum bronze _ has 
proved advantageous, and while few 


etails are available, it may be stated 


that its use is rapidly extending i1 
this particular field, owing to the 
fact that it carr be cast into thin and 
intricate shapes, has a _ high tensile 


and elongation in sand castings, and 
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will not crystalize under vibratory 


stresses. 
that occurred 


time ago to one of the larger hydro- 


An accident some 
airplanes proved the sterling qualities 
of aluminum bronze as a material for 
the craft. <A 
descending crushed 


censtruction of such 


large machine in 
a wing and sank in 10 feet of water. 
The 
and 
the 


uninjured 
hauled 


aviator rescued 
the 


water by a 


Was 


machine was out of 


derrick. Inspection 
developed that every part of the ma- 


held 


tat Aas a 


chine together unusually well, 


and result of its rugged 
construction and the excellent quality 


of the metals composing it, the dam- 


age to the aircraft was much less 
than anticipated. 

In reviewing the short history of 
the airplane we are impressed by 
the fact that mastery of the air is 
being gained, not through the dis- 
covery of some wonderful new struc- 
tural material in the field of metals, 
but by the use of the same materials 


that have made possible the locomo- 
tive, the steamship and the automo- 


bile. 


Magnesium Manufactured at 
Niagara Falls 


Prior to the war practically all of 


the magnesium used in the United 
States was imported from Germany, 
but since the stocks carried in this 
country were exceedingly small, it 


practically disappeared from the mar 


ket entirely in less than 12 months 
and the price at which it was sold 
reflected its extreme scarcity. In Jan- 


1917, the 
Corp. was organized at Niagara Falls, 


Nia Xsg 


uary, American Magnesium 


for the purpose of building a 


plant for the manufacture of mag- 
nesium and magnesium alloys. These 
works now are in operation and are 
producing this metal in such large 
quantities that the price has been 


greatly reduced. 

The principal uses for magnesium are 
for alloying with aluminum for airplane 
parts where lightness is essential. By 
combination of 


and 


the proper magnesium, 
small 
produced, 
which will reduce the weight to nearly 
one-half that of No. 12. aluminum. 
Magnesium also is being employed more 


metals in 
can be 


aluminum, other 


quantities, an alloy 


and a 
scavenger for copper, brass, and bronze, 


extensively as a  deoxidizer 


and the American Magnesium Corp. 


has introduced a new magnesium alloy 
particularly for 


designed use as a 


deoxidizer for high-grade tool and alloy 


steels. In its powdered form, magnesium 
ig used for making light bombs and 
fiares for army use and these are em- 
ployed by both the Germans and the 


allies for lighting no 
European battlefields. 


man’s land on the 











British Foundries Assign Heavy [asks to Women 


Their Duties Include Making Large, Heavy Cores and Molds 
—Their Capacity for Strenuous Work a Suprise to Employers 


S THIS 


war to sweep away 
one of our oldest traditions 
and render obsolete the term 


“the weaker sex’? The women 
of the countries 
engaged in the war are at least doing 


their utmost to repudiate its applica- 


European actively 


tion to them. In this country, al- 
though for a number of years we 
have seen ,women doing work or- 
dinarily performed by men, it has 
been of a light character which im- 


poses no serious tax on the strength 
of the workers. A 
women 


large number of 


are employed in our metal- 


pounds. 
have 
the 


Up to date these safeguards 

been 
metal 
to protect 
ing 
vacated by men. 


considered necessary by 
industries of this 
the 
ranks to 


country 
who are enter- 


take 


women 
their the places 

In England, however, this solicitude 
for women workers necessarily ceased 
back in year of the war. 
While it that the health code 
for British munition workers provides 
that women shall be allowed periods 


the first 


is true 


of rest during the day, fixes the num- 


ber of hours they may work during 


the week, and contains general regula- 





BRITISH WOMEN 


working plants, operating the ‘simpler 


machines and_ performing various 


tasks, such as the inspection and pack- 
ing of finished products, in which their 
speed are used to ad- 


deftness and 


vantage. Many foundries employ 
women for making light cores and in 
a few establishments they are working 


How- 


been 


successfully as bench molders. 
concessions have always 
their lack of 

The Foundry- 
men’s association provides in its offi- 


ever, 


made to strength and 


endurance. American 


cial’ safety code that no woman who 


is not in normal health may be. em- 


ployed in a foundry; furthermore, 


that no woman employed in a foun- 
dry may be permitted to lift unaided 
any object than 25 


weighing more 


be ae 
al 


4 we a? 
-~ 


Photograph Passed by British Ministry of Munitions 
HEAVY CORES 


BUSY MAKING 


tions affecting the sanitary conditions 
in their places of employment, it does 
not define or limit the 
the work they may do. 


character otf 
On the 
trary, they are performing the heaviest 


con- 


of duties, such as breaking pig iron, 


loading slag cars, wheeling bricks, 
operating circular saws and_ taking 
full charge of power plants. Foun- 


dries ‘are finding them especially valu- 
able in molding, coremaking, and for 
grinding and _ sandblasting castings. 
They are employed on the latter 
operations in a 


number of British 


plants. Women are also 


charging 
cupolas and furnaces, piling scrap and 
machine shops 
they turn shell blanks with accuracy 


and skill, setting their own tools with 


operating cranes. In 


ana” 
+? 


iad 


a precision which is 
The 


women in 


remarkable. 
done by 
foundries is very 
assigned 
Through the 
the ministry of 
the accompanying illustra- 
tions are published, which show plain- 
ly the kind of work the 
Fig. 1 them making 
heavy cores in an English steel foun- 
dry. In this case, the weights they 
lift do not seem to have im- 
paired their constitutions to any great 


extent. In Fig. 2 


type of coremaking 
British 
that 
country. 


from 
this 
courtesy of 


different usually 
them in 
British 
munitions 


done by 


women. shows 


must 


women are handling 





feet in 
the 


ring cores 3 diameter, each 


weighing, with corebox, at least 


350 pounds. Fig. 3 shows a woman 
crane operator handling steel scrap 
with a magnet. 

Reports from the employers ot 


women in the metal-working industries 
agree that they have proved surpris- 
ingly adept in learning the essentials 
of work which is 


entirely new to 


them. They are demonstrating every 
day that in many cases their fabled 
lack of strength is a myth. They are 
industrious, careful as to details, and 
produce accurate, finished work. In 
England, although conscientious for 
the most part with regard to attend- 
ance, they give some dissatisfaction 
on this score, due to the fact that 





Photograph 
WOMEN FINISHING 


a small proportion of them are mar 
ried and occasionally remain at home 
to attend to household duties. How- 
ever, the tendency among factories 
to discourage the employment of mar- 
ried women keeps this objection to 
female workers from becoming seri- 
ous. 

The influx of women to _ places 
where they were never employed be- 
fore has made one distinct contribu- 
tion to industrial life in Great Britain. 
This is the attention which has forci- 
bly been directed to conditions of 
shop hygiene and _ sanitation. Wat 
contracts have necessitated the con- 
struction of many new foundries and 
of additions to those already existing, 
and with the prospect of having to 
rely on female labor for some time 
to come, the plant owners have built 
these extensions according to the pre- 
scribed code for women workers, 
which is much more stringent than 
the factory regulations in force be- 
fore the war. The buildings as a 
whole are now kept cleaner; ventila- 
tion, light and cleanliness are notice- 
ably better, and more safeguards for 
workers are provided. As far as the 
women themselves are concerned, the 
higher wages which they now earn 
permit them to enjoy better living 


conditions than formerly, and 


a> al 
matter of course, their physical con 
dition reacts favorably to this situa 
tion. 
Won Take |W’ Sertous 
There has been nothing of romance 


il this translation of 1,000,000 Briti 
women from home-hearth to charging 
floor. In England the war has mad 
such inroads on the ranks of industry 


that there is no longer any academic 
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Passed by British Ministry of Munitions 
A LARGE RING CORE 


discussion about the efficiency of em- 
ploying women—foundrymen, for in- 
stance, have to choose between using 
them or shutting down their plants. 
The government, of course, will not 
permit the latter, so in the British 
Isles there is really no alternative and 
more women are being employed 
every week on heavy foundry tasks. 
The women have responded to the 
call with enthusiasm, diligence and 
unselfish devotion, meeting all the de- 
mand of their new and_= strenuous 
occupations with the same spirit in 
which they had given their men to 
the war—as a matter of necessity, of 
course. 

The United States will probably not 
be forced to impress its women for 
heavy foundry work to the same 


nll we eR Se ee 
Photograph Passed bv British Ministry 
CRANE WITH MAGNET 


WOMAN OPERATING 
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degree as England and France. To 
some extent, they are filling the gaps 
left by the first sweep of the draft. 
but only in the lighter branches of 
the trade. Doubtless they will never 
be called upon to pour castings or to 
operate heavy molding machines, but 
if the time comes when they are so 
needed they have before them in the 
performance of their British sisters 
an example of latent strength, skill 
and capacity which patriotism has dis- 
closed. 


New England Foundrymen Elect 
Officers 

At the annual meeting ‘of the New 
England Foundrymen’s association, held 
at Boston, Jan. 9, officers for the en- 
suing year were elected as follows: 
President, George P. Aborn, Blake & 
Knowles Steam Pump Works, East 
Cambridge, Mass.; vice president, —H. 
Paul Buckingham, Arcade Malleable 
Iron Co., Worcester, Mass.; treasurer, 
George H. Gibby, Gibby Foundry Co., 
East Boston, Mass., and secretary, Fred 
F. Stockwell, Barbour-Stockwell Co., 
Cambridge, Mass. ‘ 

Executive , committee: Charles A. 
Reed, Reed, Fears & Miller, ‘Boston ; 
Robert R. Newcomb, Deane Steam Pump 
Works, Holyoke,’ Mass.; A. N. Abbe, 
American Hardware Corp., New Brit- 
am, Conn.; A. B. Root, Hunt, Spiller 
Mfg. Corp., Boston, and W. J. Lavelle, 
New England Coal & Coke Co., Boston. 





Frank D. Chase, industrial engineer, 
Peoples Gas  Bdilding, Chicago, has 
been awarded’.a contract ‘by the Gen- 
eral Motors Corp., for the design and 
installation of the conyeying and ele- 
vating system in the Marquette plant 
of this corporation “at Saginaw, Mich. 

‘ 
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Flectric Furnace and Steel Converter Compared 


Results Obtained by a Foundryman Who Has Had Ex- 


perience in the Operation of Both Mediums for 


HIS paper may be interesting 
for the reason that it repre- 
sents what has been done in 
fairly well operated foundries 
and not what the designers of electric 
furmaces think ought to be, or can be 
done. The following remarks are not 
written with the idea of presenting 
anything new on the subject of the 
electric furnace, but rather to give 
some figures and facts based on about 
13. months operation on one _ furnace 
and 15 months on another. From the 
first furnace during this period 2029 
heats have been taken, and from the 
second furnace, 2436 heats. The fur- 
naces referred to are of the single- 
phase, bottom-electrode type. The fur- 
naces have been run on an acid lining 
except for a period of approximately 
one month, when one furnace was run 
basic. 
Basic Operating Difficulties 
In the writer's opinion, it is going to 
be difficult, if not impossible, to obtain 
satisfactory results from basic opera- 
tion with this type of furnace. The 
single-phase, bottom-electrode furnace 
operates with a long arc, which means 
high voltage. The heavy slag in con- 
nection with basic practice refracts the 
heat from the long are to the roof and 
side walls and causes them to melt in 
a very short time. The chief difficulty, 
however, is encountered in putting in 
a bottom of dead-burned magnesite or 
dolomite. A bottom of either of these 
materials should be sintered and with 
a water-cooled bottom’ electrode, this 
difficulties. 
The electrode referred to is so placed 


operation presents some 
that it projects through the magnesite, 
but cannot be used to form an are with 
the top electrode to burn in the bottom 
for the reason that the bottom electrode 
is metal and thus easily melted. Should 
the electrode be melted too far, the 
water chamber would be exposed and 
the results would be disastrous. Ii 
may not be quite fair to make the state- 
ment that it is practically impossible to 
run basic with this type of furnace, but 
these were the conclusions reached after 
a month’s trial on one furnace. 

The furnaces called 
rarely is 
there less than 2300 pounds charged and 


described are 
one-ton furnaces, but very 
for periods of a month at a time 
charges weighing 3000 pounds have been 


From a paper at the Boston meeting of the 
American Foundrymen’s association. 


used. The average charge for the fur- 
nace making 2029 heats is 2529 pounds 
and that of the furnace making 2436 
heats, is 2780 pounds. An _ average 
charge on the first furnace is about as 
follows: 

Pounds 
CeGNee GIN 6 oases cae iwsw ws : 25 


Shop scrap, 50 per cent of which is 

heads and gates from converter cast 

MEMS. guetisceweeeeke Cceudedee™ << - 1200 
Shrapnel ends or axle butts.......... 500 
SSEPUGCURRE DUEICTIMOS oc ccc ces wcccns 350 
Forging scrap, including flashings... 300 
RUMEN. “c cié-ot'v Weacen ecb Ooch boca. a 100 

BOOM | ans evaccseenreweasaaceeas «x 2485 


The average additions per heat have 
been about as follows: 
Pounds 


Ferromanganese, 80 per cent. “a 19.5 
i Er ere ee eee . 28.0 
SO per cent ferrosilicon... ike ccc.) 3305 
FE 5s dank Pak ha Rid Few ER Ree REES 1.0 

EE hones Aidae Gis Aik s Rik cs Rado 54.0 


With this charge, steel can be made 
which will meet any specifications that 
the ordinary foundry has to contend 
with. The final chemical analysis, of 
course, can be varied by the final addi- 
tions. The point which 


1 
] 


the writer is 
trying to bring out is that with the 
grade of scrap such as can be bought 
in any market, it is possible to produce 
chemical 
standpoint, on an = acid 


satisfactory results, from a 
and _ physical 
lining. 
During a period of 24 hours, it has 
been possible to melt and pour 12 such 
heats. Eleven heats during the same 
period is not unusual, but the best 30- 
day period shows an average of 9.24 


heats per 24 hours. The melting time 
is approximately 2 hours and 15 min- 
utes. The average charging time is 10 


minutes 
Average Labor Cost 


The average labor cost on a furnace 
of this type is $2.10 per net ton of steel 
melted and this figure covers bringing 
in the scrap from the yard, and as all 
repairing is done by the melters and 
helpers, this item is also included in 
this amount. The crew on the day 
shift consists of one melter, one helper 
and one man 


carrying scrap. The 


latter brings in enough scrap during 
12 hours to supply the night shift also, 
so the night crew consists of one melter 
and one helper. 

electrodes on 


> 


the furnace making 2029 heats in 13 


The consumption of 


months was 13,170 pounds, or an aver- 
age of 5.15 pounds per ton of steel 
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Cast Steel 
By C R Messinger 


melted. In arriving at this figure 
breakage and a considerable amount of 
poor practice has been included. As 
graphite electrodes are worth approxi- 
mately 13 cents per pound at the pres- 
ent time, the much talked of electrode 
cost amounts to less than 70 cents per 
ton of metal melted. 

The cost which js generally consid- 
ered first by the foundryman when con- 
sidering the installation of an electric 
furnace is the cost of electric power 
used. This cost, of course, will vary 
according to the power rate and the 
kind of castings to be poured. The 
furnace described is used to pour very 
small castings with an average weight 
of less: than four pounds; therefore, 
the furnace is not tapped until the 
metal is very hot and the power is left 
on longer than it would be in most 
The power consumption has 
averaged 635 kilowatt-hours per net 
ton of steel melted since installation. 


foundries. 


This figure is high for later practice 
and a figure of 570 kilowatt-hours can 
easily be made. 

The refractory cost is more dependent 
upon practice than any other item, but 
ordinary skill can be 
controlled. To illustrate 
this, a few figures from the furnace 
charts will be interesting. 
follows: 


even so, with 
fairly well 


They are as 


Life of roof, 


Roof No No. of heats 
| PES Fae an ee en ae ee 9 
la tcd na sed ae enue d aie ne ee ea 9 
a 10 
Re aire Sade tee 68 
8. 72 
10. 23 
Baa aa didindaicld aid se Bas alee eas 239 
14 436 
Sinces 471 
LO. 325 


Since the melters have begun to ap- 


preciate the power behind the furnace, 
and eliminating the first nine roofs, 
the remainder show an average of 368 
heats per lining. This resolves itself 
into a refractory cost of 7.8 cents per 
included in this 
figure, as it has been included in the 
melting cost of $2.10 per net ton melted. 


ton. Labor is not 


Practically continuous operation can 
be maintained as the furnace does not 
have to be repaired oftener than once 
in six weeks, and hy arranging for th 
shut-downs to come on Sunday, repairs 
can be started late Saturday and the 
furnace may be put in shape to run 
again by Monday noon, with an entire 
new lining and roof. 

The maintenance of the electric equip- 









72 

ment amounts to practically nothing 
and consists principally of keeping the 
switches clean. A plant having an elec- 
tric furnace does not necessarily have 


to employ an electrician, as a little at- 


tention by the man who looks after m 
tors, etc., will take care of whatevé 
maintenance there may be. 

It has often been stated that anyone 


could run an electric furnace and this, 


of course, is not true, as it requires 


knowledge of metal 


on these two 


with a good 


the 


man 


Of four melters 


two of them 


the 


1aces wert convertel 


blowers at time the electric furnaces 


were installed. It can be said that any 
man with a good knowledge of metal 
can be taught to run an electric furnace 


short time. 


In a Very 
Scrap is an Important 


tically 


enter 


The writer has touched on 
all the 
making 
the 
making 


cost which into 
steel. lt 1S 
greatest variati 
acid 


the 


items of 


electric apparent 


that n in cost oft 


electric steel will com 
from purchase price yf scrap 


the 


numerous 


classes that can be 


that 


However, 
are so a reasonably low 
priced mixture can be 
The 


mixture 


obtained in any 


foundry center reason for tlic 


miscellaneous previously given 


is primarily to obtain a uniform analy 


sis, as by using a number of different 


erades, when one finished, the 


Car 1S 


substitution of a new car does not ma 


terially change the analysis. However, 
the question of the selling price of 
various grades of scrap has been taken 
into consideration in making up the 
mixture 

The power cost is next in importanc« 
as an increase in the power rate 
cent per kilowatt-hour will show an in 
crease in the cost of castings of $2.65 
a net ton, using a casting yield of 60 
per cent and the average kilowatt 


consumption mentioned. The plant wit! 


1 rate of cent per kilowatt-hour will 
have an advantage of ve ry clos 
$8 a ton in the cost of finished castings 
over the plant with a rate of 1 cents 
per kilowatt-hour. The rate which t 
power company gives is important 
it is just as important, if not more s 
hat the central station be equipp t 
handle the load properly and give con 
tinuous service. It seems to work out 
practice that the ( il Station 
which does not have an excess of powet1 
cuts off the electric furnace 1 first 
when nditions rise wher ugl 
power cannot be nished to n ill 
demands t is also important t] 
rate be | 1 on some schedule iS 
to give the plant f advantage 
lower rate hen it f shes a ] I 
company with a large ind more 
tinuous load. In other words, a plant 
should have some consideration in rat 
for continuous operation to offset the 
disadvantages of might pourin Phe 


TAe FOUNDRY 


or cost, the maintenance, the elec- 


refractory 
approximately the same in all localities. 


trode and cost should be 


The operation of the furnaces men- 
tioned, one of which is run in con- 
junction with the side blow converter, 
shows that better foundry results are 
btained in pouring small work with 
electric steel than converter _ steel. 
While it is possible to obtain any de- 
gree of temperature this side of the 


melting point of silica brick in the elec- 
difficult to obtain 
temperature over a number of 
In pouring large work the ad- 
not so apparnet, but it very 


tric furnace, it is not 
an even 
heats. 


vantage is 


ften happens that when the foreman 
has a large, intricate casting to pour, 
ye which might crack, he frequently 


requests that it be poured in electric 


steel. This is not an important factor, 
but it shows the attitude of the men 
who’ are dealing with both kinds of 
metal, day in and day out. 

The present market price of low- 
phosphorus pig iron is such that a com- 
parison of costs between the electric 
furnace and the converter is of little 
value. However, foundrymen are in- 
terested in the subject, as it has been 


claimed that the electric-furnace metal, 


in normal times, could be produced at a 


much lower cost than converter steel 


and as cheap as open-hearth © steel. 


Iknough figures have been compiled to 


show that in normal markets this state- 


ment is not entirely correct. Using the 


normal price of low-phosphorus pig 
ron, scrap, coke and a power rate 
which can be obtained in most large 
cities, the figures show that the elec- 
tric furnace has a slight advantage so 
far as costs are concerned when com- 
pared with the converter. In making 
this comparison, the high original cost 
f the electric furnace has been kept in 
mind and the question of investment 


ind depreciation has been considered. 


The comparative figures are so close 
that were the pig iron used in making 
put on an f 


the comparison E GOy 3D: 
Philadelphia basis, the slight 


advantage 


would be with the converter. 

\ fact which may have a bearing on 
this subject in the future is that at 
present low-phosphorus pig iron is be- 


ng produced in this country at a rate 
f $60,000 tons per year, whereas the 
production prior to 1915 was approxi- 


mately 300,000 tons. It is just possible 
that this increased production, 


will 


ium that has 


in normal 


times, eliminate part of the 


paid for 


prem- 
been low-phos 
iron. A 

uld 


practically on an equal 


phorus over bessemer change 
tions such as this w brit 


methods 


The situation sums itself up, that tl 


; “thar « sc } 
tarther west a plant is located the 
etter comparative cost the electric fur 
: - aon 
nace will make because of the freight 
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rate on low-phosphorus pig iron and 
that there are certain points in the 
east where the question of an installa- 


tion of an electric furnace rather than 
a converter would have to be determined 
on the whether or not there 
was any difference in the quality of the 
metal produced. 


basis of 


One of the furnaces referred to in 
this paper is operating in the plant of 
the Sivyer Steel Casting Co. Mil- 


waukee, and the other in the plant of 
the Electric Steel Co., Chicago. 


Women in Industry 
\Vith the war constantly decreasing 
industrial forces, employers are giving 


more serious consideration to the 
problem of hiring women to fill the 
gaps. Although women have been 
extensively employed in foundries and 
elsewhere in England since the first 
year of the war, their introduction 
into industry on a large scale it 
this country involves considerable 
readjustment and the solution of nu 
merous perplexing problems. These 


problems, however, are receiving the 
attention of the most widely 
experienced organizers and industrial 
inanagers in the 

In this connection, C. E. 
of C. FE. Knoeppel & Co., 
engineers, New York, has sent a ques 
1000 manufacturers i 
the hope that the data obtained may 
throw some light on the problem of 


some of 
country. 
Ix noeppel, 


efficiency 


tionnaire to 


successfully employing women = it 
foundries and other industrial estab- 
lishments. The questions are as fol- 
lows: 

1—How are we going to find the 


immense army of women needed? 

2.—What basis shall we use 
selecting women for industrial work? 

3.—What efforts shall we make t 
provide clean, wholesome living con- 
ditions? 

4—What changes will we have to 
make to provide proper working con- 
ditions? 


tor 


) 


5.—What social conditions will we 
have to provide? 


6.—What hours should women work. 


and how about rest periods, fatigue 
and the like? 
7.—How will we subdivide and ar- 


range the operations so that women 
can efficiently perform them? 
8.—How will we train women 
who -will do it? 
9—What steps will be necessary to 


and 


induce the full co-operation of (a) 
labor unions. (b) organizations of 
women, (c) our government? 
10.—What steps should be taken 
to change and unify the state laws 
with reference to women’s labor? 
11—How shall we adjust and ar- 
range the wages of women? 
12—What will we do with refer- 
ence to women’s labor after the war? 
Readers of Tue Founpry who are 
in a position to answer any of the 


foregoing questions are requested to 


communicate with Mr. Knoeppel. 
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1—General View of Mold-Conveyor North 


from 














End 


asting Pipe Sections by Continuous Pouring 


Unique Pouring and Conveying Systems Installed in Foundry of Ameri- 
can Road Machinery Co., Eliminate a Large Number of Workmen 


ONTINUOUS 


pouring is 


molding and 


becoming increas- 


ingly popular for foundries 
producing standardized cast- 
ings in large quantities. This system 


not only makes it possible to secure 


output in a relatively small 
floor space, but 
the labor ordinarily 
dle and truck material. The existing 
scarcity of labor makes the of 
sand and mold conveyors, as well as 
the 


system, doubly effective at this time. 


a large 
also greatly reduces 


required to han- 
use 


the other elements of continuous 
Many new foundries are being built 
and equipped with apparatus for con- 
tinuous molding and pouring; at the 
same time, the conditions enumerated 
also have made it desirable in certain 
to old 
continuous operation. 


instances remodel plants for 

A case in point is the foundry of 
the American Road 
Delphos, O., which has recently been 
completely re-equipped the 
tinuous manufacture of cast-iron 


vert-pipe In 


Machinery © Co., 
for con- 
cul- 
out 


sections. carrying 





this reconstruction, a number of in- 


teresting features were developed 
which it is the purpose of this article 
to discuss. 

Fundamentally, the method of solv- 
ing the problem at Delphos was sim- 
ilar to that employed by the Westing- 
house Electric & Mfg. Co. in working 
out the design of its new continuous 


foundry at Cleveland, except that a 
mold conveyor also has been intro- 
duced. In fact, Ira Cole, superintend- 
ent of the foundry of the American 
Road Machinery Co. at Delphos, 
states that he obtained the original 
inspiration leading to the construc- 


facilities 
the 
published in 
THE 


tion of his new from the 


articles Westinghouse 
the 


Fo NDRY.. 


describing 
installation 
1916, 
ning the 


April, 
In plan- 
Mr. 


co-operation of 


issue of 
equipment at 
Cole the 
E. E. Berry, superintendent 
Ft. Wayne, Ind., plant of the Ameri- 
can Road Machinery Co. 

The plant at Delphos 
12 


Delphos, 
received 


of the 


erected 
Delphos 


was 


about years ago by the 


Foundry Co., manufacturer of foundry 
equipment. This later 
solved and the shop passed eventually 
the of 
The foundry proper is 60 x 220 feet. 


concern dis- 


into hands its present owner. 


A large number of castings for road 


and farm machines is turned out, but 
the continuous system recently in- 
stalied is devoted exclusively to the 


production of culvert pipe sections. 
Floor Space Was Inadequate 


the 
veying system was introduced into the 
Delphos plant, the heads of the 
that a overhead 
be the 
much 


3efore new pouring and con- 
com- 


pany realized large 
expense 
pipe-casting 


more work accomplished, if machines 


could eliminated in 


department and 
could perform some of the work done 
Skilled 
making 
half 

axially, thus requiring the use of only 
Un- 


be 


hand labor. molders are 


unnecessary 


by 
these 
sections split 


for pipes 


which are cast in 
one simple pattern and no cores. 
der the old could 


turned out so rapidly that all the stor- 


system, molds 





FIG 


floor 
used up 


age space on the molding and 


all the flasks 


before pouring 


would be long 
Diffi- 
culties also were met with in shaking- 


time arrived. 


out the castings, in carrying them 


working 
over the large quantities of molding 


to the dipping shed and in 


sand necessary for the operation of 


the plant. 


\s previously suggested, the appa 


ratus installed in the pipe-casting de 


partment to secure continuous opera 





THE MOLDS ARE MAD! 
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CLOSE-UP VIEW OF 


ne - 


CAR LOADED WITH PIPE 
tion consists essentially of an endless 
mold conveyor, with suitable molding, 
and stations; a 


pouring shaking-out 


complete sand-handling and renovat- 
ing system, and equipment for hand- 
ling the finished product. 

The track 
for the mold-conveying system is laid 
138 feet 
curved 
flat 


platforms. 


forming the foundation 


in the form of a loop long 


and ends. 


It accommodates 42 


with parallel sides 


small cars 


with 50 x 54-inch The 


TRUTY| pe 
oe hd, " 


‘ 





ARS—THE SAND IS SECURED 


FROM 
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SECTION FLASK 


cars, which are coupled in a continu- 
ous train, move at a constant speed 
of nine feet per minute, and except 
for emergencies, never stop from the 
time the shop opens at 6:30 in the 
morning until the men cease working 
at 4 o’clock in the afternoon. Fig. 1 
shows a general view of the convey- 
ing system from the north end, while 
Fig. 2 shows a more detailed view 
of the cars. 

Doubtful as it may seem, the 42 cars 





THE OVERHEAD STORAGE BIN 
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on the track and an overhead sand 
conveyor, which will be described 
later, require only one 7'%4-horsepower 
motor for their operation. It is said 
that the speed of nine feet per min- 
ute could be materially increased 
without necessitating any increase in 
the size of the motor. The motor, 
which is located on a platform near 
the top of the building, is belted to 
a shaft about 15 feet below. This 
shaft is located at the south end of 
the mold conveyor. ,The shaft carries 
a worm which drives a large gear 
with a reduction of 47 to 1. Located 
on the same shaft with the gear is a 
12-tooth sprocket wheel. It is the 
first of a set of wheels of the same 
type which operates the sprocket 
chain that keeps the cars in motion. 
In order to give the cars a secure 
foundation a third rail has been laid 
in the middle of the track, against 
which cast-iron guide wheels run. 
Two guide wheels are fixed to each 
car. 

The tracks undergo considerable ex- 
pansion and contraction from sum- 
mer to winter. A special device op- 
erated by jacks has been installed to 
compensate for this variation. A con- 
crete pier runs across the floor from 
the outer edge of one track to the 
outer edge of the other. The rails 
are broken at this point and con- 
nected by adjustable fish plates. At- 
tached to all four rails and running 
parallel to the concrete ¢pier is an 
I-beam. Two jacks are placed be- 
tween this beam and the pier. When 
the rails begin to contract in cold 
weather, the entire north section of 
the track may be moved back to its 
normal position through the medium 
of the jacks. In hot weather, when 
the rails expand, they are worked 
back by the pulling action of the cars. 


Preparing the Molds 


The molds are prepared in the en- 
closure within the tracks, two men 
working beneath each sand _ storage 
bin. As shown in Fig. 3, the molds 
are made on flat cars which rest on 
standard gage tracks. One man rams 
the cope and the other the drag. 
Sand ts secured from the overhead 
storage bin by opening the gates op- 
erated by the long handle shown in 
the illustration. On leaving the bin 
the flow of the sand is controlled by a 
sheet-iron guide by means of which 
it may easily be directed into the 
cope or drag as desired. 

The work is so arranged that the 
two men working on the same flask 
finish their individual operations si- 
multaneously. Thus without wasting 
any time the cope is set in position 
on the drag, the clamps are put on 
and the entire flask lifted onto a 
vacant car in the conveyor. train 
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FIG. 4+—CONVEYOR TRANSPORTING CASTINGS FROM SHAKING-OUT PIT 
TO DIPPING ROOM 





FIG. 5—TOP OF THE SAND ELEVATOR—THE SAND IS DISCHARGED INTO 
rt REVOLVING SCREEN 
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FIG. 6—CONVEYOR CARRYING SAND TO STORAGE BINS 
with a hand-operated chain hoist holm & Moore Mfg. Co., Cleveland 
\s soon as this operation is com Pneumatic sand rammers were fur- 
pleted, an empty flask is taken off nished by the Ingersoll-Rand Co., 
one of the cars returning from the New York. 
haking-out station and the cycle is re When the system is working to 


commenced [It has previously beet 


capacity every car on the conveyor 

stated that skilled molders are un 
necessary for this work Some men, ia 
in fact, attain sufficient proficiency to 
handle the work and make good Ids 
nia single day. 

The hand hoists, 16 of which are 
employed, were furnished by the Chis- 
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from the last molder on around to 
the shaking-out pit is occupied by 
flasks. The castings are poured op- 
posite the immediately 
after the the last 
two molders. Pouring operations start 
virtually with the 6:30 o’clock whistle 


cupolas or 


cars have passed 


The metal enters the casting through 
two runners, a specially designed long 


trough-shaped ladle with two _ lips 
being employed for this purpose. The 
sprues are knocked off almost imme- 
diately after the*castings are poured 
and before they are shaken out. 
After the metal is poured the flasks 
traverse slightly more than half the 
conveyor, about 160 feet, to reach 
the shaking-out pit. As the cars 


move at a speed of nine feet per min- 
ute, the castings reach the pit about 
20 minutes after they are poured. 


Shaking Out Castings 
The shaking-out pit is shown in 
hag. 7, The flasks which weigh 


slightly over 1200 pounds, are trans- 


ferred from the cars to the shaking- 


out rails, also shown in Fig. 7, by 


means of an air hoist. In rapid suc- 
the knocked off, 
the cope is lifted from the drag and 
and the drag is 
the casting to fall 
Unless defective, the casting is 


cession, clamps are 


placed to one side 


inverted, causing 


out. 
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FIG. 8—PLAN 
immediately pushed down a_ second 
set of rails which terminates in a 


traveling conveyor leading to the dip- 
ping room. This conveyor is pro- 
vided with chains equipped with lugs 
at intervals 
carry the pipe sections along. While 
the castings are motion the sand 
is rubbed off with long-handled steel 
wire brushes. 


spaced regular which 


in 


How Pipes Are Dipped 

When the castings reach the high- 
the conveyor, they tra- 
level space before de- 
scending into the hot pitch bath, in 
which they are totally submerged for 


est point in 


verse a short 


about three minutes. Still being car- 
ried forward by the conveyor they 
rise out of the bath and are finally 
deposited on a platform. They are 


immediately lifted by air-hoist 
equipped with special tongs to allow 
the surplus pitch to drain off. 

The the bath is kept in a 
molten condition by means of the hot 
No necessary. 
Even when work begins in the morn- 


an 


tar in 
other heat is 


castings. 


ing, and the pitch has become entirely 


OF FOUNDRY OF AMERICAN ROAD 


and to the 
shaken- 


time. It 


started on its 
The 
out of the drag at the 
is also knocked 
the 


drag way 


dipping room. sand is 
same 
out of the and 
flask is united and 


transferred by means of the air hoist 


cope 


empty again 





MACHINERY CO 


at the grating. 
ter of the 


Owing to the charac- 
work, but little 
Frequently 
only one wheelbarrow load is required 


however, 


new sand is necessary. 


in an entire day. This is the 


the 


only 


operation in whole process which 





































































































cold, it is not artificially heated ? 
When the transfer truck is loaded rs ca) 
with coated pipe sections it is wheeled FIG. 10—A VIEW IN THE DIPPING ROOM—THE CASTING IS ABOUT TO 
out into the yard where the castings ENTER THE BATH 
are placed on storage piles alongside 
the railroad. to a vacant car on which it is re- necessitates handling the sand. 
To return once more to the shaking- turned to the molders. The belt conveyor under the re- 
out pit, it was mentioned that the The sand falls through a grating ceiving hopper, which is about 12 feet 
cope is pushed to one side until the into a hopper which leads to a belt- long, discharges the sand into a chute 
pipe section is dropped out of the conveyor. New sand is also added which leads in turn to a bucket ele- 
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FIG. 11 


This 


elevator in fact is nothing more than 


vator of simple construction. 


a canvas belt equipped with buckets 
spaced a foot apart. It is 35 feet 
in height and has 72 buckets. Details 


of its construction are shown in Fig 
11. The general progress of the 
sand is also indicated by this illus 
tration. The sand is discharged from 
the bucket elevator into a_ rapidly 
revolving fine mesh screen \fter 
being sifted through the screen it 


drops into a large hopper which tapers 


down to an opening approximately 
12 x 18 inches The latter leads to 
a spiral mixer. This mixer is equipped 
with throw-back blades and narrow 
edged spirals in order to insure th 
ample ing and slow. discharge 
onto the rubber belt shown in Fig. 6 
The belt is the last unit to handle the 
sand before it is returned to the 
storage bins over the molders’ sta 
tions This belt is driven by the 
same motor which drives the mold 
conveving cars. The sand is guided 


DETAILS OF 


THE SAND ELEVATOR 
into the molders’ bins by means of 
the cut-offs shown in upright posi- 


tions in Fig. 6. 
\s previously pointed out, the whole 
continuous 


system is in operation 


throughout the entire day. To make 
this possible, no special lunch period 
is observed by the men, but they are 


granted 15 minutes whenever they are 


best able to spare it. 

Two cupolas working on alternate 
days are employed. The smaller one 
melts about 25 tons of metal daily 
It was built by the Delphos Foundry 


Co., the original owner of the plant 


It was designed to burn fuel oil in 


stead of coke, but when the foundry 
passed into the hands of the Ameri 
can Road Machinery Co., suitable 
ilterations for burning coke’ wert 


nade. The larger cupola melts over 
4) tons daily It built by the 
Northern Ingineering Works, Detroit 
Inasmuch as the average daily 


was 


metal 
requirements are almost 35 tons, the 


work is so distributed that the heayi- 
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est castings are made on the day the 
large cupola is in operation. 

The continuous system for molding 
pipe occupies only 
the floor. The remaining 
space is devoted to the production of 
the many intricate castings necessary 
for the road and farm machines which 
constitute the primary product of the 
company. The arrangement of these 
floors is indicated in the plan of the 
foundry, Fig. 8. 


sections part of 


molding 


They are served by 
an electric traveling crane of five tons 


capacity made by the Toledo Bridge 
& Crane Co., Toledo. Two hand- 
operated cranes likewise serve the 


molding floors, but they are intended 
more particularly to meet emergency 
requirements. 


Each cupola has its own charging 
floor. This unusual arrangement was 
necessitated by the difference in the 
size of the two units. The charging 
door on the large cupola is fully 
eight feet higher than that of the 
smaller. The coke, limestone and 


pig iron 
elevator 


are hoisted on a 4000-pound 
furnished by the Warner 
Co. Small industrial 
along a 


Electric cars 
running track 


are used to carry the charging mate- 


narrow-gage 


rials. \ small turntable is placed 
approximately five feet in front of 
the charging door. Here the cars 


approaching the cupola from the ele- 
vator may be_ switched to 
and wheeled back into a 
porary storage space. Each 
ing floor accommodates 
day’s supply of materials. 


another 
track tem- 
charg- 
almost a 
Cleaning Department 


In the 
large 


cleaning 
tumbling 
Frederic B. 


department, 
mills 


two 
furnished by 
Detroit, 

The blower 
for this department, raised about 10 
feet above the floor, was furnished by 
the B. F. Sturtevant Co., Hyde Park, 
Mass. The was 
structed by 


Stevens, meet 


the entire requirements. 


dust catcher 


the 


con- 


American Road Ma- 
chinery Co. 

Iron in the cupola drop is recovered 
by a cinder mill made by the W. W 
Sly Mfg. Co., 


cated in a small 


Cleveland it is lo- 


shed at one side of 


the cupolas. The core oven is of the 
like the 
pola, constructed by the original own- 
er of the plant, the Delphos Foundry 
TO. 


car type and was, small cu 


Blast for the cupola is furnished 


by a blower made by the P. H. & 
F. M. Roots Co., Connersville, Ind. 
It is driven by a ‘35-horsepower 


Westinghouse motor. 

Only a small machine shop is pro- 
vided, principally for 
Practically all the 


the foundry are 


work. 
made at 
shipped to 


repair 
castings 
Delphos 


the plant at Fort Wayne for ma- 
chining. 











etal Salvaged From the Scrap Pile in 1916 


The Value of Such Secondary Recoveries Year Before Last Was More 
Than Double That of 1915 and the Quantity Also Was Increased 


ECONDARY 
of gold, silver, platinum, iron, 
steel and 


metals, exclusive 


ferroalloys, recov- 
ered in the United States 
increased from $114,304,930 in 1915 to 


$265,377,856 in 1916. According to the 
report on “Secondary Metals Recovered 


in 1916,” by J. P. Dunlop of the United 


States geological survey, this added 
value partly was due to the increased 
use of these materials and also to the 


higher average prices that prevailed in 


1916. The value of secondary platinum, 


iridium and _ palladium recovered in 
1916 amounted to about $4,000,000 and 


the value of old jewelry, dental waste, 
ornaments and other material contain- 
ing gold or silver remelted and refined, 
probably was more than $20,000,000. It 


is difficult to estimate the value of 
ferrous scrap remelted in 1916. Some 
of the scrap ferrous metal contained 


nickel, tungsten, manganese or other 
illoys which made it many times more 
valuable than the more ordinary com- 
mercial products. 


pipe and 


Old rails, car wheels, 
iron and steel shapes 
often were sold at prices in excess of 


other 


the original cost. The prices of all 
other waste materials has increased so 
greatly that the total value of waste 
metals and other junk was 100 per 
cent more in 1916 than in 1915. 
Recovery of Metal From Dross 
This report states that more than 90 
per cent of the refining and smelting 
of drosses and scrap metals in this 


country is confined to the territory east 
of St. Louis and north of the Ohio 


river. About 43 per cent of the sec- 


ondary aluminum was reported from 
the states of Ohio and Michigang 27 
per cent from Illinois and Wisconsin, 


and 18 per cent from New York, New 
Jersey and Massachusetts. 
in St. 


Smelters and 
refineries Louis and Chicago re- 
covered about 37 per cent of the anti- 


mony in alloys and those in New York 


and Philadelphia, about 45 per cent. 
The largest recoveries from tin dross, 
tin scruff, and clean tin scrap were 
made in Pennsylvania, New York and 


New Jersey. Nearly all of the second- 


ary nickel was reported from Connecti 


cut. However, the recoveries of lead, 
zinc, brass, and copper and of such 
alloys as babbitt, bronze, and pewter, 


were more generally distributed: 

The total quantity of secondary cop- 
per recovered in 1916, on the 
that the brass remelted 


average content of 70 per 


assump- 
tion had an 


cent, was 


350,000 tons. Of 


this total, 52,212 tons 
were recovered by plants refining pri- 
mary metals and the remainder by 


plants treating only secondary materials. 


The copper produced by smelters of 
the latter class include 74,100 tons of 
pig copper, 14,000 tons of copper in 
alloys other than brass, and 210,000 
tons of copper in remelted brass. These 
figures indicate an increase for 1916 of 
about 20,000 tons of pig copper, 113,750 


tons of copper in brass and a decrease 


of about 2000 tons in alloys other than 


ing been computed at the average yearly 
price of 24.6 cents per pound. For the 
calender year 1916 the imports of cop- 
per and brass scrap total 22,982 tons. 
Many railroad companies sell or turn 
in the larger portion of their brass and 
and 


copper scrap, other metal waste, 
to dealers in part payment for new 
material, but the reports received 
showed that the railroads utilized in 
their own shops and foundries more 
than 14,000 tons of brass in addition 


to 950 tons of copper and 3000 tons of 








brass. At least 175,000 tons were re- copper in alloys other than brass. The 
covered from clean scrap made in the production of copper from secondary 
course of manufacture of copper and sources in 1916 was equal to about 31 
QUANTITY AND VALUE OF SECONDARY METALS RECOVERED IN THE 
UNITED STATES IN 1915 AND 1916 
1915 1916 
Ouantity Muantity 
(short tons) Value (short tons) Value 
Secondary opper, incl ng that in alloys 
other thar S 99,937 $33,498,882 140,01 $68,880,000 
Remelted brass 137,501 40,788,000 300,000 127,440,000 
Secondary 36,400 { 56,700 } 
/ t 7,416,60 13,289,400 
Recovered lead 42,500 39,600 
Secondary spelte 52,9 50,700 
14,433,600 4¢ ; 14,284,40' 
Recovered zit S than iss. | 5,300 L 2,600 
SUCRE TE 6 5 ced arktececmnecetosans 5,250 7,600 
tr 10,554,18 : 15,131,040 
Recovered tin Wiisecastaaeenanes (8,400 (9,800 
Secondary ant : PLES eT e eee 2 80 
1,811,568 4 2,270,016 
Recovered antimony S 3,100 4,400 
DECOMGATS BIGDOG on dk 6 dees kcc set eten 5,700 12,90' 
‘ 5,81 2,100 4+ 23,430,200 
Recovered alumir ‘SEE OTE (2,800 L 6,400 
OCOUNEATS WICMEL i ceescvcecus sachaseceas f 16 
) B 
652,800 
Recovered nickel in alloys.............. L800 
114,304,93 265,377,856 




















brass 175,000 
cin- 
that 
discarded. 


ware, so that less than 


tons were obtained from_ ashes, 


ders, and from material 


us¢ d and 


scrap, or 
had 
According to the 
that there was an 
quantity of old 


actually been 


reports received it is 
evident 
the 
Copper smelting and a much 
portionate 


increase in 
and 
larger pro- 


scrap, brass, 


increase in the quantity of 


clean, 


new scrap remelted. The reports 
from rolling mills, munition factories 
and other users of brass showed enor- 
‘mous increases in the quantity of clean 
scrap remelted. The increase in the 
quantity of scrap brass used amounted 
to 162,000 tons and of this increase at 
least 100,000 tons were clean new 
punchings, filings and clippings. The 
value of the secondary copper recov- 
ered was estimated at $68,880,000, hav- 


per cent of the refinery output of pri- 


copper in the United 


mary States from 
all sources, or about 37 per cent of 
the primary copper smelted from do- 


mestic ore. 


Re¢ overy of 


Lead 
The secondary lead recovered in 1916 
amounted to 93,300 tons, or about 17,400 


tons 


more than the previous year. A 


large portion of the recovered lead in 


alloys was derived from old babbitt, 
solder, type metals and white metal 
drosses. The main sources of second- 
ary pig lead are old pipe, lead cable, 
battery lead and ‘lead lining of acid 
tanks. Smelters reported the recovery 


of 14,694 tons of lead from scrap lead 
and scrap antimonial lead. The total 
output of secondary lead was equal to 











SO 

16.8 per cent of the refined primary 
lead produced in the United States in 
1916, compared with 14.3 per cent in 
1915. 

The output of secondary zinc, includ 


i 
brass, amounted to 115,000 


ing that in 


tons and equaled 16 per cent of th 
production of primary spelter in th 
United States in 1916, compared with 
19 per cent in 1915. The recovery was 
about 22,500 tons more than in 1915, 
this increase having been due to th 
added quantity of zinc recovered in 
brass. The production of spelter from 
drosses and skimmings made by zinc 
smelters, that do not treat ore, was 
2800 tons less in 1916 than in the 
previous year. This was due partly to 
the redistillation of the low grades of 
spelter to meet the demands for spelter 
suitable for brass used in making war 
munitions. The principal reason, how- 


was that there decrease of 
97,000 


galvanized 


ever, 
about 


Was a 
the 
pipes 

and, 

was shipped by 


tons in quantity of 


sheets, and other 
forms produced 
zinc 
plants. 
The 
than 


therefore, less 


dross galvanizing 


zinc recovered in alloys other 
amounted to 26,000 tons, 
with 5300 tons in 1915. Of 


the 50,700 tons of secondary zinc recov- 


brass 
compared 


ered as spelter, 29,663 tons were ob- 
tained by redistillation from  drosses 
and skimmings and from scrap zinc 
treated by the electrolytic process. The 
exports of zinc drosses which iutaled 
3668 tons in 1915, decreased to 48 tons 


in 1916. 
The production of secondary antimony 
of which all but 80 


tons were recov- 
ered in alloys, increased from 3102 
short tons in 1915, to 4480 tons in 1916 


The principal materials refined or re- 


~ PROBLEMS OF THE BRASS FOUNDER | 


| What To Do and How To Do It 


Preventing Blow-Holes in Yellow 


Brass 

} } ervperte) l Y 
f) { man cl N } l 
? 7) i'l) mis s 1 , 
09 } 4 ) 5 
e 1 per 

inc 1 d fter tl pt { 
nd le ( ll} / 

vehi / ed for d 
\ fmt Panl¢ ] aul 

Sl /S l and 

f charcoal al are cluded. 


Charcoal is used in 


the melting of copper 


because of 


its reducing action on 


connection with 
and its alloys 


the 
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melted which contained antimony as an 
alloy were hard lead drosses, babbitt, 
lider, pewter and type metal. 


The secondary tin recovered in 1916 
vas equal to about 24 per cent of the 
tin imported as metal or as oxide, and 
69,055 tons. This 

13,650 tons, 
1915, to 17,400 
1916. 


short 
increased from 
$10,554,180 in 

$15,131,040 in 


amounted to 
“overy 
valued at 
ons valued at 


Nearly all clean tin plate scrap is de- 
tinned by one of the following three 
electrical processes: Electrolytic alkali, 
chlorine and alkali saltpeter. The 
largest recoveries of tin were made 
from the scruff and drosses_ resulting 


from the coating of tin plate and terne 
plate and amounted to more than 4850 
tons. The quantity of tin plate made in 
1916 about 200,000 tons than 
the previous year and the quantity of 
tin recovered scruff and drosses 
than 1000 About 
2600 tons of tin recovered from 
clean scrap tin plate, either as pig tin, 
tin chloride or tin oxide. Apparently 
only about 750 tons of pig tin were re- 
from scrap old 
and tinfoil. 


was more 
from 


increased more tons. 


were 


vered tin clippings, 


tin pipe 


Only one plant reported using solely 
Id tin containers from which the tin 
coating and solder were first sweated 


and the black plate was then remelted 

make weights. An _ increased 
of tin was recovered in bronze 
considerable part of the brass 
remelted contained a small quantity of 
lead. 
secondary — tin 
babbitt, pewter, 
electrotype metal. 

The recovery of secondary aluminum 

1916 amounted to 19,300 tons 
at $23,430,200, as compared 


sash 
quantity 
and a 
tin and Other alloys from which 


was recovered were 


solder, terne metal and 


valued 


with 8500 


This 
the 
Ww vuld be 


forms 
after it 


of copper. oxide 


the surface of metal 


melted and absorbed by 


ypper if charcoal were not used. 


e charcoal also combines with the 


x5 n the atmosphere in the 
cible nd by eliminating the oxy- 
pr s the metal from the gas 

( ( refo & prevents blow 
. castings and this statement 

ve verified easily by making ex- 
ments ithout the use of this 
terial. Howey in some instances 

is not advisable to employ char- 


val. Therefore, another material must 


be substituted for it and common 


bottle with crushed anthracite 


’ 
glass, 
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tons valued at $5,802,100, in 1915. The 
quantity recovered in alloys totaled 
6400 tons. The increase in quantity of 
secondary aluminum in 1916 partly was 
due to the growing practice of utilizing 
aluminum castings in automobile con- 
struction. Also the high prices which 
prevailed no doubt resulted in consid- 
erable aluminum wire being remelted. 
Aluminum chips from castings used in 
the manufacture of automobiles have 
secondary 

methods of 
remelting 


source of 
the old 
loss in 


become a large 
aluminum. By 
the such 
chips sometimes was as high as 40 per 
cent, but according to experiments 
made by H. W. Gillett and G. N. 


James, reported by the bureau of mines, 


treatment 


bulletin No. 108, 1916, such losses can 
be reduced to as low as 10 per cent. 


In 1916 


ascertain 


made to 
secondary 
in alloys. 
that 816 


the first effort was 
the quantity of 
nickel recovered as nickel or 
The reports received showed 
tons of nickel were recovered, a con- 
part of which was’ from 
scrap. This does not in- 
nickel in scrap ferrous alloys, 
the recoveries from _ secondary 
sources made by the _ International 
Nickel Co. No direct production of 
nickel from American nickel ores is 
known to have been made in _ the 
United States in recent years, but an 
equivalent of 918 short tons of nickel 
were saved in 1916 as a by-product in 
the electrolytic refining of copper. 
Nearly all of the secondary nickel re- 
covered in 1916 was obtained from old 
nickel anodes, german silver and monel 
metal. The accompanying table gives 
the quantity and value of secondary 
metals recovered in the United States 
in 1915 and 1916. 


siderable 
clean, 
clude 
nor 


new 





coal, will be found to be satisfactory. 


\lso, a small amount of salt should 


the cold charge of 
copper. The glass and coal also should 


be added with 


be used, the purpose being to provide 


a slag that will melt with the copper 
and will cover it to exclude the air 
and to prevent gas absorption. 

A yellow brass, high in zine and 
lead, is a difficult alloy to cast suc- 
cessfully in sand. The mold. should 
be well-vented and secured and the 
lip of the pot should be held close 
to the sprue head. Furthermore, all 
dirt should be skimmed back to ex- 
pose the clean metal and then the 
crucible should be tilted to fill the 
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Furthermore, 
kept full 
has been 


head almost instantly. 
the sprue head 
of metal until 
An 


zinc 


should be 
the 
alloy 


mold 
poured. consisting of 95 


per cent and 5 alumi- 


num 


per cent 

deoxidizer 
per cent to 
the charge and if no difference in the 
castings is i 


should be used as a 


in the proportion of 0.5 


noted, an increase of 


4 ounces in this. deoxidizer should be 
made and this should be continued 
until a good casting mixture is 


obtained. 


Overcoming Porosity in Aluminum 


Castings 
Porous aluminum has caused us con- 
siderable trouble during the past few 


months and we would like to know low 
this may be avoided. We tried 
chilling parts: of the casting, which 
seems to eliminate this trouble at times, 
but it always reappears. We have tried 
different temperatures from 1100 to 
1400 degrees Fahr. without satisfactory 


have 


results. What do you consider the 
proper temperature at which aluminum 
crank cases should be cast with wall 


thicknesses 
inch? We 
12 aluminum 


varying from 
the 


3/16 to % 
standard No. 


are using 
alloy. 
The difficulty outlined is a serious one 
to manufacturers of 
since its 


produces 


aluminum castings 
unlike that which 
copper and brass 
castings and, consequently, it cannot be 
the 
The trouble is caused by 
the 
generated by the 


origin is 
porosity in 
remedied by use of deoxidizers. 
the aeration of 
which is 
as a result 
of the decomposition of the moisture 
that the ‘ the molds. 
Also, the temperature of the aluminum 
when poured has an important bearing 
on the problem. When'the metal 
a red heat it is 


aluminum by hydrogen 


aluminum 


exists in sand of 


is at 
active 
chemically and even if the temperature 
of the little lower than 
that necessary to decompose steam, the 


exceedingly 


casting is a 


affinity of the aluminum for oxygen 
may easily bring about this reaction. 
The result is that aluminum is formed 


and in badly aerated castings it can be 


seen with a magnifying glass in the 
form of a white or grayish powder ex- 
isting between the the alum- 
The liberated hydrogen is dif 
fused throughout the mass of aluminum 


in minute globules 


grains of 
inum. 
where they appear 
to be held owing to the viscosity of the 
fluid metal specific 


The hydrogen is held in the same way 


and its low gravity 
as carbonic acid in water and probably 
the metal is 
head of 


the pressure to which 
jected by the 

sprue materially 
gas. In this 
pointed out 


sub 
metal in the 
aids in retaining the 
connection it 
that solid 


should be 


blocks of alum- 


inum, 4 inches square and cast in open 
molds, 


exhibited the same degree of 
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porosity at the top of the 


the bottom. 
The 


magnesium, 


cast as at 


of such elements as 


addition 
calcium, ete. only aggra- 
the 
The 


tellu- 


vates the conditions as they increase 


chemical activity of the aluminum 


addition of sulphur, selenium or 


rium to the aluminum is 


some measure although no means 
to the same extent as the addition of 
phosphorus, manganese, etc., to bronze 
and brass. \rsenic and antimony are 
worthless for aluminum additions, and 
notwithstanding many investigations and 


experiments to secure a remedy, it 


seems that nothing can be depended 
upon to corsect the porosity of alum- 
inum _ castings. Preventive measures 


only may be resorted to and, of course, 


it is unnecessary to state that aluminum 


should not be overheated during melt- 
ing, because its chemical activity in- 
creases with a rise in temperature. At 
high temperatures, aluminum will re- 
duce silicon from the silica contained 
in the crucible and this causes the 
black particles often found in castings. 


Motsture Causes Trouble 


While 


cause of 


overheating is not the direct 


castings, nevertheless, 
it may have a contributing effect. The 
greatest the moist- 
therefore, 
the use of chills, provided they are not 
allowed to 


pore us 


from 
ure in the molding sand and, 


danger arises 


in the mold before 
the metal is poured, is helpful in get- 


ting sound 


sweat 


castings. A free venting 
sand that will bond with a minimum 
of moisture should be selected and the 
molds for large castings should be 
vented. In making the molds _ every 
effort should be exercised to provide 
an outlet for the steam from the alum- 
inum by facilitating its escape to the 


With the 


hot metal and moist sand, a dry crust 


atmosphere. first 


contact of 


is formed on the sand next to the 
aluminum which protects the metal 
from the action of the steam until it 
solidifies, providing the steam is not 
forced back by the impenetrable nature 
of the sand backing this crust. When 
this occurs, the aluminum in contact 
with the sand will tremble, as can be 
noted from the movement of the 


sprues. A temperature 1400 degrees 


Fahr. is not too high t insure the 
running of thin castings and sections 
inch thick have been poured at 1382 
degrees Fahr. 
Overcoming the Cracking of 
Match-Plates 
Vhe aluminum match-plates we are 
ing crack immediately after pour- 


ing. Kindly re 
alloy containing 


ymmend an aluminum 


sinc and copper suitable 
for this work. 
aluminum fol- 


A satisfactory alloy 





8] 
lows: Aluminum, 82 per cent; zinc, 
15 per cent, and copper, 3 per cent. 
When making the alloy, the copper 


should be melted in a crucible under, 


charcoal and when molten, an equal 


quantity of aluminum should be added 
and the 
while 


gradually mixture stirred 


thoroughly the addition is be- 


ing Six this 


melted 


made. pounds otf alloy 


then are with 79 pounds of 
of zinc to 


Also, 
the copper may be added to the 


and 
the 


aluminum 15 pounds 


produce desired mixture. 


aluminum by melting a portion of 


the latter, raising it to a red heat 
and introducing the copper im thin 
sheets. If the plates continue to 
crack when this alloy is used, omit 
the zine entirely and substitute an 
alloy containing 92 per cent alumi- 


num and 8 per cent copper. 


Casting Aluminum in Plaster Molds 
We have been advised that aluminum 

castings are being made successfully in 

plaster of paris molds by some secret 

method of treating the plaster. 

and other 

metals can be successfully cast in plas- 


Since iron, bronze, silver 


ter of paris molds, there is no reason 
why aluminum castings cannot also be 
f 


made in this way. If a pattern con- 
advis- 
but the 


process will be too expensive for cast- 


tains many undercuts, it may be 


able to mold it in_ plaster, 


ings that can be molded successfully in 


sand. The plaster is mixed with pul- 


fine anthracite ashes 


or pulverized common brick to 


verized asbestos, 
reduce 
its tendency to shrink and crack when 
heated. This material mixed in 
the proportions of one to two of three 
parts, the third being The 
plaster and _ refractory are 
mixed with 


can be 


plaster. 

substances 
water to a creamy con- 
around the 
which may or 
may not be sp#it according to the shape 
of the pattern. When the latter is in- 
tricate, as in the case of a statuette, it 
is not always possible to split the mold, 
and the pattern 
wax which is 


and this is 


pattern to 


sistency cast 


form a mold 


frequently is made of 
cast over the 
core that makes the casting hollow and 
economizes in the 
When the mold is finished, 
it is carefully dried and then heated to 
melt 


molded or 
thereby amount of 
metal used. 


out the wax which flows through 
openings previously Accord- 
recently patented, the 
wax is melted out of the mold by heat- 
ing the latter in hot 


claimed the 


provided. 


ing to a process 


water, which it is 


prevents wax from pene 


trating the mold when it is melted out 


If the wax soaks into the mold, it 
must be burned out before the metal 
can be poured. In any event, it is 


necessary to raise the mold to red heat 
to drive out all the moisture, as the 
water is held firmly by the plaster and 
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cannot be driven off at the boiling tem 


perature. 

After being heated to redness, the 
mold is soft and, therefore, it is advis- 
able to bed wires and nails in the plas 
ter to strengthen the mold in the same 


manner as a complicated core would be 


strengthened. After being heated to 
redness and held at this temperature a 
sufficient time to insure heating it 


imbedded 
the 


pre cess 


throughout, the mold must be 
hold it 
metal is being poured. By 
the lard or 
other oily substance which, it is claimed, 


in sand to together while 
one 
mold is soaked in some 
prevents blowing if any moisture should 
be left 


importance that all of 


in the mold. It is of the utmost 


the moisture b<« 


driven out of the plaster mold, as 
otherwise the metal, when poured, will 
scatter, or if only a small amount ot 
moisture is present, it will fail to li 
on the surface of the mold and a hol 
will result. 

In view of the intricate nature 
this process, it would seem inadvisable 
to pour aluminum into a mold of this 
kind when bronze could be used just 


as advantageously and, therefore, we 
doubt the report that aluminum is being 
plaster of 


will be 


cast into paris molds since 


nothing gained thereby. How 


ever, aluminum is being cast 


SUCCeSS- 


fully in dies or permanent molds. al 


though we do not recommend an at 


tempt at die-casting before a thcrough 


study has been made of the 


process 


Making Street Railway Journal 
Brasses 


Kindly give us some information re 


garding bronse mixtures for — street 


railway journal brasses. We have used 
the following: 

Copper, 84.75 per cent inc, 13° per 
cent; phosphor copper, 0.25 per cent and 
babbitt metal, per cent. The latter 
contains 93 per cent tin; 3 per cent 
copper; 3 per cent antimony and 1 per 
cent nickel. 

For liners we use a mixture of 40 
per cent babbitt metal and 60 per cent 
lead. Could you suggest any better 
method for lining th brasses? 

So far as we can ascertain there is 


standard mixture for street railway 


journal brasses. A large centage of 
these castings are made from scrap 
metals exclusively. The best alloys for 
this ose are those contain high 
lead of which the one known blastic 
bronze the best illustration. This 
alloy contains approximately 30 per cent 
lead; 5 cent tin and 65 per cent 
copper. 

For your work we suggest the use of 
the following alloy: Copper, 78 per 
cent; tin, 7 per cent and lead, 15 per 
cent. The bearings should be bored, 
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tinned and then lined with the following 


alloy: Lead, 80 per cent, and antimony, 


20 per cent. Instead of making the 
alloy to this formula, what is known 
as an antimonial lead should be pur- 


chased and the bearings should be lined 
with this alloy. 

The 
should be 
Tin, 89.50 
antimony, 7 


formula for the babbitt metal 


the 


copper, 


following: 
3.50 per 
but no 


changed to 
per cent; 


CeNt 5 per cent, 


nickel addition should be made. 


Applying a Clay Wash to Crucibles 
He 


draft 


are melting bronze in a natural 


crucible furnace, anthra- 
cite coal for fuel. Some of the cruct- 
bles have a life of only 12 heats while 


others 


uUsING 


average as high as 22 heats. 
Kindly let us whether it would 
be advantageous to daub the pots with 
a mixture of fire clay and water. How 
should this be applied and also let us 
will the 


. is 
RHO 


know whether tt 


r tbles 


Some substance should be mixed with 


mjure cru- 


the fire clay that will reduce the shrink- 


age, otherwise, when dry, it will flake 
off and alligator cracks will form. A 
satisfactory substance to use tor this 


purpose is carborundum fines, about 70 
per cent of the latter and 30 per cent 
of fire clay. This should be mixed with 


water containing approximately 5 per 


cent of silicate of soda or water glass. 
This mixture should not be applied to 


new crucibles as they will absorb mois 


ture and will flake or spall. When 
two or three heats have been made in 
the crucibles and after cleaning the 
outside thoroughly, paint them with 
this mixture and let it dry slowly be 
fore using the pots again. The inside 
of the crucible should be kept clean of 
slag and adhering metal and may be 


painted occasionally to keep it clean. 


Only a thin coating should be applied 


the should be cold when it is 
The 


before the crucibles are used again. 


and pots 


brushed on. mixture should be 
dry 


Casting Bronze Sleeves Onto 


Steel Shafts 


We would like to have you 
suitable fo 
ist onto steel shafts and also a method 


suggest 


1 muxture sleeves to 


r doting this work. Recently we ca 
eves, 43 inches long and 34-inch thi 
nto two plungers, but they cracked and 
ere ndemned What is the st 

method of mixing new and old meta 
r example, a 300-pound heat of 
y metal may consist of one-third ‘ 
metal and two-thirds gates, risers, 
The mixture 1s to consist of cop- 
er, 7 per cent; tin, 12 per cent, and 


lead, 11 per ‘cent. 
melted 


f tim 


Should the copper be 
the 


last the 


first, followed by additions 


and lead and 


scrap, or 
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should the scrap be added when the 
copper is melted, to be followed by the 
tin and lead? 

The prove 
to be satisfactory for Cop- 
per, 89.50 per cent; tin, 6.50 per cent; 
zinc, 2.50 per cent, and lead, 1.50 per 
The cracking of the 
probably is due to the fact that the 
plungers were not sufficiently heated 


following mixtures will 


sleeves: 


cent. sleeves 


before the bronze was cast. The 
shell should be heated to a dull red 
so that it will contract as the bronze 
shrinks. It is advisable, when casting 
bronze sleeves on steel, to flow off 
considerable metal, thereby heating 
the steel and causing the bronze to 
adhere. This practice also prevents 
cracking. The bronze should’ be 


poured very hot, as otherwise it will 
chill of the 
riser. 

When old and new metals are melt- 


and will not flow out 


ed together and if the copper is melt- 
economical to 
after the copper is 
then converted 
melting 
point than the copper and the metal 
liable to the addi- 
However, 
melt the 

and if 
with the 
cut off should be placed on 
the melting This 
will permit of placing the entire charge 
in the upper and 
When scrap and copper are melted 
together, the scrap melts first and 
flows over the copper with the result 
that the melts more rapidly 
than otherwise. After the high-melt- 
ing temperature metals are melted, 
the white added. 


ed first, it is 
add the 
molten as it 


more 
mixture 
will be 
with a lower 


into bronze 


is less chill when 
tion of the scrap is made. 
as a rule, it is advisable to 
together 
used, a 


scrap and copper 


crucibles are pot 
bottom 
top of crucible. 


lower crucibles. 


charge 


metals are 


Mixtures for Globe Valves 

We would like to obtain several 
tures for globe valves. 

Where 


portance 


miLr- 


quality is of im- 


than 


more 
the following alloy 

Copper, 90 per 
cent; tin, 8 per cent, and zinc, 2 per 
cent. 


cost, 
may be employed: 
The high cost of valves made 
this mixture is due largely to 
the difficulty of machining the metal. 
The following alloy will produce satis- 
factory 


from 


valve bodies and is easily 
Copper, 87 per cent; tin, 
7 per cent; zinc, 3 per cent, and lead, 


3 per 


machined: 


cent. 
either of 
the foregoing contains copper, 86 per 


A cheaper mixture than 
cent; tin, 5 per cent; zinc, 5 per cent, 
and lead, 4 per cent. 

The best should be used for 
the valve bodies and hub, but for the 
other parts of the valve scrap may be 
employed. The stem, however 


metal 


should 


not be 


too heavily leaded. 




















epartmental Co-operation Effects [.conomies 


Frequent Conferences Between the Heads of the Drafting Room, Pat- 
tern Shop and Foundry Will Expedite Operation at Reduced Costs 


ARMONIOUS 

tween the various 

ments of any works 

valuable asset and the ques- 
tion of design is intimately connected 
the problems of the 
Therefore, I that the 
included, 
draftsmen appreciate the 
the foundryman 
with. It is essential 
mind the 
through which the 
and the effect which 
will be produced upon any member 


relations _ be- 
depart- 


are a 


with foundry. 


feel drawing 
few 
dith 
has to con- 
that the 
cooling 


office must be since 
many 
culties 
tend 
designer keep in 
processes casting 


must pass 


if it is cooled faster or slower than 


other parts of the casting. I believe 
many castings are in service that are 
of doubtful 
ternal strains and lack of harmony in 
The 
that 
sections of castings are to be regarded 


reliability owing to in- 


their constructive elements. 


usual drawing office assumption 
as beams in tension or compression, 
as the case may be, and their strengths 
calculated accordingly, takes no note 
of the from the 
molten to the cold state and ignores 


casting passing 


the stresses set up by unequal con- 


tractions so that some members, that 
were expected to be in tension, are 
actually in compression and vice versa. 
Suggestions for Destaners 

There are three points to which | 
would like to direct the attention of 
designers: 

First—Faulty design, which may be 


subdivided into designs that cause undue 

through 
that 
important 


strains and 


unsound 


stresses Cc voling 


others cause places in 


points through excess metal 
Second.—To save joints, designers ask 
both 
and hazardous to make, the probable 


for castings that are expensive 
losses being out of all proportion to 
the economies to be effected. 

Third.—Simplicity of design from the 


molding standpoint and needless alter- 


ation of design in small details that 
causes new tackle to be made and 
adds to the cost of production. . 


Discussing these suggestions in the 
order given, I know it is not always 
possible to avoid quick changes from 


thin to thick sections and it is here 


that the knowledge and experience of 


the foundryman 


must come to the 


From the 
tore the 
British 


presidential address delivered be- 
Birmingham (Eng.) branch of the 
Foundrymen’s association 


rescue. But while it is possible to 


meet these conditions by various ex- 
pedients, engineering design is at its 
best when _ its are at 
intended purpose, 
and easily and cheaply produced. 

A baffle made 


3 feet the outer edge 


shapes once 


suitable for their 


plate recently ‘was 
in diameter and 
4 x l-inch, 


portion 


the perforated 
thick; 
machine shop, 


was while 


inch several 
the 
difficulty 
the 
edge 


was 

failed in 
the 
by running 
the 


of these 


though was overcome 
and bearing 
top to bottom. 
In this case there was no reason why 


the middle of the 


center 
outer from 


plate should not 
have been thicker, thereby overcoming 
Another instance 
is referred to, to illustrate strains that 
do not develop immediately. 
crank was cast 
days was shipped. 


the cooling strains. 


A large 
after a few 
It arrived minus a 
nearly two 
which was found along the road. 


disc and 


section weighing tons 
The 
internal strains were so great that the 
piece jumped clear of the freight car. 
That design is responsible many 
leaky and well 
known and the use of large fillets and 
brackets 


for 
porous castings is 


are often a source of weak- 


rather than strength. 
Wherever thick 
that portion of metal will be the last 


and 


ness 
there is a section, 


to set will act as a feeder to 
the other parts, leaving a 
that 
do not always overcome. 
a slight modification in 
alter this. We number of 
8-inch pipe bends which evidently were 
fitted to 10-inch 
The diameter of 


void or at 
least a spongy place designers 
Frequently, 
design will 
made a 
pipes at end. 
the 


and a 


one 
flange merely 
large fillet 
the edge of 
little 
solid 


rusting 


was increased was 
the 
that 
here and it 
the castings 
that they passed the water test. 

We experienced with the 
cylinder of a plunger pump in which 


put in 
bolt 


nearly to 


he le. 


There is doubt 


the metal was not 


was only after 


trouble 


two plungers work in opposite ends 
of the barrel, with a partition cast 
in the center. This thick partition 


caused a porous place which the acid 
water the quickly cut 
away, causing the cylinder to be re- 
newed few weeks. Making the 
partition thinner and strengthening the 
thin ribs eliminated the 

In considering the 


from mine 


every 
trouble. 


sugges- 
tion, it undoubtedly is true that there 


second 
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By J Shaw 


are advantages in having as few joints 


in a machine as possible to lessen 
fitting costs and also to reduce the 
risks from vibration, etc., but often 


the added cost and risk in the foundry 
is out of all proportion to the ad- 


vantages gained. Recently a set ot 
steel pipes was sent to us from a 
firm that was urgently in need of 
them for munition work. Some ot 


the bends 
4 feet on 
inches in 


were about 8 feet long and 
the other leg, and only 10 
diameter. Several of the 
remaining pipes had long double bends 
costing about £5 per ton for patterns 


alone. These were long enough to 
cut in two, making two ordinary angle 
bends. As quick delivery could not 
be promised on the pipes as received, 
the whole set was altered in the 
location of joints, thus proving that 
there was no real reason for these 
extreme cases. 


I know that the drafting staff often 
is compelled to make 
tions to meet the views of 
sulting engineer, but if 


slight altera- 
the con- 
realized 
to cite a recent example, that alterat- 
ing the position of the feet and 
slightly increasing the size of a con- 
denser increased the molding cost £1 
per ton in tackle alone, the question 
would 


both 


receive more consideration. 


Deathknell to Maximum Production 


There executive heads in 
foundry who should work 


namely the 


are two 


every to- 
foreman pattern- 
maker and the foreman molder. It is 
quite natural the 


to make a pattern in 


gether, 
for patternmaker 
such a way as 
to reflect credit on himself or to save 
money for the department he super- 


vises. This being the case, he is 
liable to do things contrary to the 
wishes of the molder. This friction 
is the deathknell to maximum pro- 
duction. The chief consideration 
should be, how can the pattern be 
made to produce the casting at the 
least cost? Other considerations 


should be length of service, prevention 
of warping, economy of production 
The pattern 
shop is operated for the final produc- 
tion of castings and this work is a 
part of the cost, the same as that of 
pig iron; therefore, if a mahogany 
pattern that is so nice that it would 
do for a parlor ornament will serve 
best, make it and don’t spare expense. 


and accuracy of castings. 





ot the troubles of the 


happens to be Authorities sa 


makes iron congeal quickly 


cailed for a maximum sulphur 


yr less, and open-hearth speci 


rT UUDd 


per cent or less, as the maxi 

mum sulphur limit. Dr. J. S. Unger, 
of the United States Steel Corp., has 
ide some extensixe tests with high 
sulphur in open-hearth steel hese 
tests which were made with varying 
sulphur contents from 0.03 to 0.25 
per cent, showed that good = steel 
could be made with the higher sul 
phut High-sulphur steel was made 
into rivets, chain, sheets, wire, tubes, 
pipes, ltorgings, wire rope, falls ete 
These tests showed that high-sulphur 
steel could be made with mechanical 
and working properties equal to that 


1§ low-sulphur steel. 
Dr. J. E. Stead, the 


metallurgist, in a 


eminent [Eng 


lish 


paper betore 


the British Iron and Steel institute, 
cites experiments with steel contain 
ing from 0.10* to 0.50 per cent sul 
phur with as good or superior me 


chanical properties, as steel of lowe 
sulphur. The following extracts are 
taken from his paper: 


It was proved long ago that man 


sul 


ganese counteracted the effect of 
phur, but books have been written 
in which sulphur was condemned, and 


engineers and their experts read those 
books and copied them, so that even 
to this day steel rails, etc., of excep 
tional quality are rejected because the 
ilphur exceeds arbitrary limits, even 
when all mechanical tests proved that 


material is perfect Steel high in 
sulphur resembles wrought iron and 
is more or less fibrous. It is a fact 
that steel called free-cutting fibrous 
steel is used today and the peculiar 


properties referred to are due to the 
deliberate introduction of sulphur into 
the — steel. Such material contains 
about 0.15 per cent sulphur. Sulphur, 


then, may be regarded as a friend 
vhen it is used intelligently and is 
ot invariably the enemy it is repre 
ented to be. 
Within the last fe months I have 
experienced some rather’ extra 
cases of high sulphur iron show 
up very soft The casting used 
test piece was a sinall gray iron 
r bushing, 2 es long witl 
i ch core Che ite! p yn 
ncluding the upper end is 3/16-inch 
thick The heavier portion is ™%4-inch 
thick Phe } incl cored hol 1S 
reamed to 0.890-inch hole on a 
gang drill This machining is done 
with a feed of 4% inches per minute 
This castirig is one that is liable to 


on ac 
the 


cause trouble in machining 


count of a hard upper edge in 
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igh Sulphur is Not So Bad as it is Painted 


The Supposed Arch Enemy of the Foundryman is Pre- 
sented in Another Role by a Gray Iron Man Who Knows 


By T Mauland 


lighter section. Ordinarily it is 
this 0.10 


cent in sulphur, and this casting has 


not 


safe to run iron over pei 


given trouble with sulphur as low as 
0.08 per cent. In the cases just men- 
tioned 


where the iron was _ satisfac- 
torily soft, the analyses were as fol 
lows: 
he he Manga Phos rota! 
phur con nese, phorus, carbor 
Lot per per per per per 
Ni cent ent cent cent ent 
] 156 Ti 0.44 0.70 3.39 
143 ] 0.44 0.70 3.47 
145 1.9 0.46 1.40 
+ 17( ( 0.44 0.40 


he casting, the small box previously 


referred to, machined soft from all 
of the four lots 

The high sulphur in lots Nos. 1 
and 2 was obtained accidentally l 
had already tested the castings fo: 


softness, and was very much surprised 
that 
phur. 


high sul 


The high sulphur in lots Nos 


analysis showed such 


3 and 4 was obtained by using high 


sulphur pig and adding sulphur t 
the molten metal. 
Not So Bad as Painted 
The cases of good iron with high 
sulphur and many cases of poor iron 


of practically the same analysis but 
lower sulphur, lead me to believe that 


sulphur in itself is not nearly so bad 


as it has been painted. Where sul 
phur is blamed for poor iron, I do 
not say that this iron would not have 
been better had it been lower ‘in sul- 


phur, but I believe that in most cases 
iron higher in sulphur could be made 
that would give satisfactory castings 


\t this time I will not try to ex- 
plain why some high sulphur iron 
makes very good castings, but I am 
inclined to believe that oxygen, as 


described in papers written by J. E 


Johnson Jr., one of which was read 
before this association several years 
ago, has much to do with it. The oxy 
gen in the four lots cited above was 


very low, but I have not had the op 
portunity to do 


this line to 


enough work along 


draw definite conclusions 


Linthicum Bronze Foundry Grgan- 


ized 
The F. H. Linthicum Bronze Foun 
dry, Baltimore, recently organized 


will specialize in the manufacture of 
small duplicate castings with facilities 
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for production in large quantities and 


a capacity for castings up to 500 
pounds each. F. H. Linthicum, the 
proprietor of this plant, was sales 


manager for the American Manganese 
Bronze Co., Philadelphia, during the 
past two years and for seven years 
previous held positions as _ superin- 
tendent and assistant manager of sev- 
eral large shops. W. C. Lilly, super- 
intendent of Mr. Linthicum’s foundry, 
occupied a position in a similar ca- 
pacity with the Nelson Valve Co. for 
six years and more recently was super- 
intendent of the American Manganese 
Bronze Co., Philadelphia. 


Advantages of the Round Bottom 
Plane 
By M. E. Duggan 

A round bottom plane is a handy 
tool in the pattern 
it is neither a toy nor a_ nuisance 
because of the way it is made. Some 
of these planes either are too large 
or too small, or they contain so many 
parts that considerable time is re- 
quired to assemble and adjust them. 
I have designed a set of round bot- 
tom planes 


shop, provided 


given satis- 


faction, and the best evidence of their 


which have 


utility is the fact that they are bor- 
rowed and used by every pattern- 
maker, carpenter, and millwright in 


the shop where I am employed. 
These planes are made from stock 
planes, 


store. 


obtainable in hardware 
Also, plane in 
be changed to my design. 
i 1¢ iS 
planes, 


any 


any use may 
However, 
necessary to 


purchase new 


before doing so, strike circles 
paper and select the 
planes that may be shaped to these 
arcs. A narrow plane may be 
chased for a small radius and a 
plane for a large radius. 

For the 1%-inch radius I selected 
a plane with a l-inch bit, which was 
closed after it cut down. The 
open side of the plane was closed by 
gluing a maple the full 
length of the plane, as shown at A 
in the accompanying illustration. The 
key projects above the top, and the 


on a piece of 


pur- 
wide 


was 


piece of 


knife, about 34 inch. I also have 
made another improvement in this 
style of plane which should receive 


consideration by manufacturers. of 


these tools. As a rule, the wood key 
or wedge of the ordinary stock plane 
is never that is, 


plane to 


belongs, 
the 
working 


where it 
the 
prevent shavings 
this space clogging the 
of the tool. I taper the front of the 
wedge to fit a corresponding taper in 
the body of the This wedge 
cannot fall out or shift by hammering 
on the plane when the knife is being 
set. As a matter of fact, the harder 
it is driven, the tighter it locks the 


close to side of 


from into 


and throat 


plane. 
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knife and hugs the side of the tool. 
The bottom end of the 
tapered to increase the opening in 
the throat. I have eight round bot- 
tom planes which take up little space 
and are not 


wedge is 


burdensome to carry. 


Activities of a Large Engineering 


and Construction Company 

the United entered 
the war, Westinghouse, Church, Kerr 
& Co., New York, prominently 
connected with important work for 
the industries of the country to make 


Before States 


were 


it possible for them to meet the de- 


CO 
ty 


molding machines and foundry equip- 
ment, has been changed to the Grimes 
Molding Machine Co., to more closely 
identify this concern with the name of 
the machine which it builds. Manufac- 
turing operations now are being carried 


on in a new plant recently completed 
that provides double the facilities of 
the former works and the output will 
be increased threefold. 

\fter an existence of nine years 
as a department of the Chicago Pneu- 
matic Tool Co., the motor truck in- 
terests of that concern have been 


taken over by a new _ organization 
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rOP AND SIDE VIEWS OF AN 
mands of the war. Among the plants 
built included an arsenal with an 


extension to another, a 


are 
small arms 
plant, a complete powder works, two 
shell-loading plants, 
plant, nitrogen 


airplane motor 


fixation and sulphur 
mining plants. During the past five 
years continuous work has been done 
for the Winchester 
Co., which 
separate 


Arms 
total of 54 
and 53 


Repeating 
includes a 
agreements repeat 
orders, involving engineering and con- 
struction work of almost every variety. 


Foreign Trade Council Postpones 


‘ 
Meeting 

The annual convention of the Na- 
tional Foreign Trade Council, which 
was to have been held at Cincinnati, 
Feb. 7 to 9, has been postponed to 
April 18 to 20. This change in dates 
was made owing to the railroad con- 
gestion and the desire of the council 
to co-operate with the government 


in the relief of this situation 


Grimes Molding Machine Co. In- 


creases Facilities 
Midland Ma- 


manufacturer of 


The 
chine 


name of the 


Detroit, 


firm 
Co., 


IMPROVED 


TYPE OF ROUND BOTTOM PLANE 


known Truck Co 
same as those of 
company, and_ include 
Duntley as president; W. B. 
secretary; L. treas- 
and T. J. Hudson, sales man- 
The headquarters of the Truck 
are in the Little Giant building 
1615 Michigan avenue, Chicago. 


Little Giant 


the 


as the 
Its officers 
the parent 
W. O. 


Seelig, 


are 


Beardsley, 
urer, 
ager. 
Co. 


The firm name of the Lavigne Mfg 
Co., Detroit, producer of brass castings, 
the Common- 
wealth Brass Corp. The officers of 
the company continue as 
President, P. D. Dwight; 
dent general 
secretary 


has been changed to 
follows: 
vice presi- 
manager, N. A. 
and treasurer, 
Brumme, and superintendent, 
Kellum. 


and 
Henwood; 
Cart 1... 
cy a 


The 
Erie, 


Nagle 
PR: 
vacuum 
tablished 


Works, 
air compressors, 
engines, have es- 
the Bourse build- 


Corliss Engine 
builders of 
pumps and 

an office in 
Philadelphia. 


ing, 


The firm name of the Osborn Mfg 
Co., Cleveland, manufacturer of mold- 
ing machines, foundry equipment and 
supplies, has been changed to the 
Cleveland-Osborn Mfg. Co. 
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Semi-Steel Projectiles 


OR several years Germany and France have 

been using thousands of semisteel projectiles, 

and in spite of the rigid specifications that 

have to be met, the foundrymen of these 
countries have overcome all obstacles and are pro- 
ducing a metal that tests as high as 40,000 pounds 
per square inch. It is true that from 40 to 50 per 
cent steel is used in these mixtures, but this prac- 
tice is not uncommon in this country and many 
foundrymen undoubtedly could meet the requirements 
of the ordnance department if called upon to do so. 
Considerable interest now is being manifested in 
semisteel in Washington, and some of our foundry- 
men have been invited to discuss the possibilities of 
the use of this metal in the production of projectiles. 
Semisteel shells have been used by the navy for 
practice purposes and six months ago the attention 
of ordnance experts in the war department was 
directed to the activities of France and Germany 
in this direction. If the foundries of this country 
are invited to produce semisteel of a density and 
strength to meet the needs of shell work, it is certain 
that they will rise to the occasion and the output of 
projectiles will be increased in quantities that will 
be amazing. 


Piecework—A War Measure 


IGURES for 1917 covering the earnings of 
molders, molding machine operators, clean- 

ers and other piecework employes, that are 

being compiled by foundrymen for the infor- 

mation of income tax collectors, reveal surprising 
totals. In some plants machine operators have re- 
ceived nearly $5000 in wages, and $2500 and $3000 
for the year’s efforts are commonplace figures that 
were attained last year by thousands of workers in 
casting plants. Few crafts are paid so well and not 
many vocations hold out the inducement for maximum 
effort and application as that offered by foundry 
employment on a piecework basis. It is an unwritten 
law in piecework shops that when a price once is set 
it is never changed, and in appreciation of this, 
récords of production are made and broken by new 
high marks that never were believed to be possible 
of accomplishment. Nor have these increased wages 
heen without compensation for the employer. Pro- 
luction is increased without unnecessary addition to 
he equipment, thereby reducing the overhead and 
ther fixed expenses. Furthermore, this has relieved . 
the labor situation in many of these shops, and the 
reputation for high wages-is an attraction for the 
cmployes of other plants that impels their gravitation 
to these The introduction of  piece- 
work in the patternshop, always considered impossible 
ot achievement, has been tried out successfully in 
lant. Not only are the patternmakers 

earning from $40 to $110 per week, but the number 
of employes has been reduced from an average of 
Y0-odd to less than 50. The setting of prices for 
patterns 1s more difficult than for castings, and the 
employment a skilled man for this work is essen- 
tial. Wherever a fair rate has 


foundries. 


one large p 


been set for clean- 


ing and chipping castings, the earnings of the workers 
have been doubled and trebled and the output of 
Piece- 
a war measure certainly has speeded-up 
production and increased output. 


the plant has been increased proportionately. 
work as 
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Personal 

T. S. Disler has been appointed 
trafic manager of the Fort Pitt Steel 
Casting Co., McKeesport, 

C. P. Coleman 
president of 
& Machinery 
New York. 

D. G. McIntyre has been appointed 
general manager of the Skagit Steel & 
Iron Works, Sedro-Woolley, Wash., 
succeeding F. R. Faller, resigned. 

F, Frith Pickslay, formerly of New 
York, has been made sales manager of 
the Farrell-Cheek Steel Foundry Co., 
Sandusky, O. 


Pa. 
elected 
Pump 


has been 
the Worthington 
115 


Corp., Broadway, 


Walter F. Kaine has been elected 
president of the T. P. Kelly & Co., 


New York, manufacturers of foundry 


facings and supplies, to succeed the 
late Michael F. Kerby. 
George F. Fileshifter, formerly affil- 


iated with the American Foundry 
Co., Indianapolis, has been appointed 
superintendent of the 
ings Co., Connersville, Ind. 

A. R. Vanderford, formerly affiliated 
with the Cumberland Foundry & Ma- 
chine Co., Nashville, Tenn., has been 
appointed superintendent of the foun- 
dry operated by the Youngstown 
Sheet. & Tube Co., Youngstown, O 

D. C. Durland, formerly 
head of the Sprague Electric 
of the General Electric Co., New 
York, has resigned to accept the 
presidency of Mitchell Motors 
Co. 

I’, H. Bird, formerly traveling engi 
for the American Steel 
Chicago, has received a 
lieutenant’s commission in the 
nance department of the United States 
army. 


Hoosier Cast- 


executive 


Works 


the 


neer Foun- 
first 


ord- 


dries, 


W. H. Harman, vice president and 
general sales manager of the South 
wark Foundry & Machine Co., Phila- 


delphia, has been appointed president 


of the company, succeeding Robert 
Radford, who has been made chair- 
man of the board of directors 

E. F. Lake, metallurgical engineer, 
Detroit, has been appointed assistant 
superintendent of the Rich Tool Co 
Chicago, manufacturer of valves for 


airplane and = gas engines, — stainless 


steel, ete. 
Kershaw, works 
manager of the J. | 
Machine Co., 


the Advance-Rumely C« 


George formerly 
Case Threshing 
Wis., and 
La Porte 
Ind., resigned the latter position Jan 
1 to become f 
Standard 
N. J. 
re S 
lurgical engineer for the More-Jones 
Brass & Metal Co., St. 


cept a position as assistant superin- 


Racine, 


works manager of the 


Aeroplane Co., Elizabeth, 
Gulick has resigned as metal- 


Louis, to ac- 
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tendent of the Duquesne Steel Foun- 
dry Co., Coraopolis, Pa. Mr. Gulick 
is vice president of the American 
Institute of Metals. 


Robert Mackenzie, formerly pattern 
f Cruci- 


4 be 1 ae 1 
toreman or the swedaisn 


shop 
| 


ble Steel Co., Detroit, has been ap- 
1 
i 


pointed assistant general manager ot 


this company which contemplates in- 


stalling an electric furnace and there- 
after will make steel by this process 


as well as by the crucible and con- 


verter methods. 
Charles S. 
the 


president of 
CO.; 
his 


Hlumphrey, 
Pipe & 
Bellefontaine, O., 


and 


Humphrey Foundry 


has disposed of 


interest now is equipping a brass 














C. W 


LEVALLEY 


and aluminum foundry in the same 


with a 
The firm 


city which will be provided 


nickelplating department 


will be known as the I[lumphrey 
& Aluminum Co 


W. Hall 


1» 
LronzZe 


Frank has been appointed 


commercial manager of the Sprague 
Kklectric Works of the General Elec- 
tric Co., New York With the ex 
ception of a short period, Mr. Hall 


has been connected with 


\\ orks 


various engineering and sales capaci- 


the Sprague 
° 1 f ”? e 
continuous!) fOr ££ years Jn 


ties and prior to his present appoint- 
ment he occupied the position yf 
sales manager. 

W. D. Berry, for a p xd of more 
than five years general supe endent 

the Keystone Bro nZe Pitts 
uurgh, with headquarters at New 
Brighton, Pa., has resigned and con 
templates building a plant on the sit 
still to be obtain 1 in ne beave 
valley, for the manufacture of brass, 
bronze and copper castings blas 
furnaces and rolling mills, as well as 


railroad 


journal bearings 


J. C. Bannister has been elected vice 
president of the Walworth Mfg. Co., 
Boston, manufacturer of iron pipe fit- 


87 
tings, valves, wrenches, etc At the 
time when the Kewanee, Ill., plant of 
the National Tube Co. was taken over 
by the Walworth Mfg. Co., Mr. Ban- 
nister was manager of this plant and 
he will continue to maintain his head- 
quarters at Kewanee, no change in the 
management of that plant being con 
templated. 

C. E. McArthur, who cently re 
signed as superintendent of the J. I 


Case Threshing Machine Co., Racine 


Wis., to accept the position of works 
manager of the Barnes Foundry & 
Machine Co.. has resigned and has 


accepted the position of foundry su- 
perintendent of the Greenlee Foundry 
Co., Chicago. The 
& Machine Co., 


organized several 


Foundry 
which was. 


Barnes 
Detroit, 
months ago to en 
gage in the production of automobile 


castings, has temporarily abandoned 
its plans owing to unsettled business 
conditions. 

Harrold formerly general 
superintendent of the plant of the H. 
W. Cooper Saddlery Hardware Mfg 
Co., Moline, Ill., and more recently af- 
filiated with the Stewart-Warner Speed- 
ometer Corp., Beloit, Wis., in the ca- 
pacity of factory manager, recently has 
become associated with the Peoria Mal- 
leable Castings Co., Peoria, Ill. This 
company, which is capitalized at $175.- 
000, is completing the erection of a 
malleable iron foundry which will have 
a capacity of 40 tons daily. The of- 
ficers of the company follow: L. FE 
Roby, president; Harrold 
president and 
George Ainsworth, 
Pattison, treasurer, 
Southerland, foundry 


Hemenway, 


Hemenway, 


vice general manager; 
secretary; CC. A 
and William = E. 


toreman., 


Death of C. W. Levalley 


Christopher W. Levalley, founder of 
the Chain Belt Co., Milwaukee, 
chairman of the 


and 


board of directors of 


this corporation, died at his home in 
that city Friday, Jan. 4. At the close 
of the civil war he was appointed su- 
perintendent of the St. Paul Harvester 


Co., St. Paul, of which he later became 
general manager \t this time he rec- 
ognized the necessity of a positive drive 
for harvesting machinery and in 1891 he 
went to Milwaukee where he estab- 
lished the Chain Belt Co. In 1907 he 
conceived the idea f driving a con- 
crete mixer with a steel chain and 
using a semi-steel drum These ideas 
were incorporated in a chain belt mixer. 


From 1891 until 1917 he was president 
and general manager of the Chain Belt 
Co., latterly having been elected chair- 
man of the board of directors. He also 
was interested in the C. O. Bartlet & 
Snow Co., Cleveland, and the Federal 
Malleable Co., Milwaukee. He was 82 
years old 





olding Facilitated by Use of Special 





Device 


Cope-Handling and Pattern-Drawing Equipment That May be Applied 


to Any Pneumatic, Crosshead Squeezer Greatly Increases Production 


ERE is a tough job for 
you Bill,’ = said in 
Barnes he orde clerk 
of the Gray Iron Four 
dry Co. “These orders just came 
in a bunch and you will notice that 
not only are they all governmer 


work, but they are needed in 


“Now,” grumbled Bill, “all I have 
to do is to get the castings out. Is 
that itr” 


“Well,” said Tim, who made it a 
- tH ss 


point to dodge _ responsibility, 


— 





shortage of labor and materials ever 
known, the demand for castings is 
tremendous. The problem of the 


yresent is how to increase the output 
per man. Improvements in old meth- 


instituted at 


ods are being plants 
everywhere and foundrymen are dig- 
ging in the backs of 


dormant 


their heads for 


ideas which never 
the 
prompted by 


may have 
been worked out, but for 


war. An 


urge of 
idea, urgent 
necessity, recently was developed suc- 
Newark, 


cessfully at a foundry in 


ming the sand, drawing the pattern 
and removing the completed mold to 
the floor is less than two minutes. 
The application of the cope-handling 
and pattern-drawing attachment to 
this job was attended by a marked 
increase in output. This was due to 
the difficulty of obtaining a clean 
draw by hand. 

In adapting the job to this method 
of molding, all that was necessary 
was to provide the pattern plate and 
the cope half of the flask with draw- 











PIG MOLDING 





 * 
is 











MACHINES EQUIPPED WITH COPE FIG. 2—PATTERN READY FOR REMOVAL AFTER IT HAS 
HANDLING AND PATTERN - DRAWING DEVICE, BEEN DRAWN BY LOWERING AWAY THE DRAG 
SHOWING MOLD RAMMED, ELEVATED AND SHOWING PATTERN DRAWING DEVICE 
CLAMPED HOLDING THE PATTERN 
SS says it’s ) ' by N. J., into a combined cope-handling ing lugs. A typical casting of a larger 
ly has accep the Le and pattern-drawing device which is size produced by this method is a 
| ised to get n out o1 ne ncreasing the output two and three- rheostat base weighing 25 pounds, 
but he said, ‘Now yo | old over the best records formerly molded in a 21 x 21-inch snap flask 
that as foundry iI I established. The equipment may be By the use of this attachment, the 
to |} to do his bi his cou attached to any standard air squeezer* output of molds from. this pattern 


by turning out all this stu 


is possi) li I’m off for Washington 
nyself, but you tell him to ¢ 1ead 
If he strikes any snags tell | Vl 
be back in a few days.’ So I 1ess 


you're elected, Bill.” 

3ill was up against a problem that 
is confronting foundrymen throughout 
the country. Combined with the worst 


he channel head type. The ac- 


mpanying illustrations show the 


ce applied to an air squeezer 
wheel base cast- 
These 
each and 
13 x 18-inch 
consumed 


producing molds for 
for stove trucks castings 
four are 
molded in a. flask. 
The in placing the 
flask and pattern, shoveling and ram- 


pounds 
snap 
time 


RR 


has been increased to 56 per day per 
machine, as compared with 22 by the 
former method. Not only has the 
output been increased, but a consid- 
erable additional economy is effected 
through the saving of labor. Former- 
ly the production of this mold re- 
quired the services of a molder and 


helper. Py the improved method, the 
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FIG, 3—MOLD 
PATTERN PI 


molder needs help only 


the mold to the floor, and he and a 


neighboring molder 
forming this 


\ side 


service 


value of the device; it greatly simpli 
task of molding. 


ies the 


In addition to 


wheel base and rheostat base 


ings, Fig. 5 shows 


castor wheels and 
a motor shield 
casting whose pro- 
duction was in- 
creased greatly by 
the use of the 
cope-handling and 


pattern-drawing de- 
Formerly the 
molds 


vice. 
castor wheel 
were made by hand 
could not 
be turned out sat- 
isfactorily by mold- 
Since 


as they 


ing machines. 
the application of 
the cope - handling 


ind pattern-draw- 
ing device, these 
molds are being 


made on molding 
machines at the 
rate of 200 per day, 
compared with a 
output of 
Sixty 
shield molds 
being made on a 
molding machine 


former 
100. motor 


are 


READY 
\TE 
DEVICE 


TO CLOSE 
FROM 


alternate in 


from the great labor-saving 


THE PATTERN 
SHOWN IN FIG 


in removing 


per- with 20 on a machine not so equipped. 
each other. The cope-handling and _ pattern- the pattern. 
drawing device may be used with from a cross 
equal success on any type of air 
squeezer which is provided with a to which the 
stove truck channel head upon which it may be by a short cable. 
I cast- mounted. Vertical bars, equipped 


AFTER REMOVING 
DRAWING 


equipped 


THE 


with the c 


pattern-drawing devi 


is] 


FIG 


ype-handling 


“e 


Ne 
fa 


as compared 














4—END VIEW OF MOLDING 
COPE-HANDLING AND 


DEVICE SHOWING 


and 


pattern plate 














FIG. 
AND PATTERN-DRAWING 
TRUCK BASES ARE 

AND 


5—TYPICAL 





CASTINGS MOLDED 


DEVICE, 


MOTOR SHIELD 


AT THE TOP 


BY 


CASTOR WHEELS 
AND 


ARE 


AID OF THE COPE-HANDLING 
AND STOVE 
A RHEOSTAT BASE 


UNDERNEATH 


MACHINE 
PATTERN-DRAWING 
FINISHED 


beam 


cross 


EQUIPPED 


MOLD 


with lifting lugs, engage the cope and 


supporting them 


while the drag is lowered away from 
The bars are suspended 


which is raised 


or lowered by turning a sheave wheel 


beam is attached 


Supported by hous- 
ings which rest upon the channel head 


t the molding 
machine, the sheave 
wheel is turned by 


a lever that swings 


across a cast iron 
segment to _ which 
it may be locked in 
any desired posi- 
tion. A suitable 
guide for each lift- 
ing bar effectually 
prevents the lugs 
from engaging im- 
properly. Without 


the 
lugs 
might 
pattern 
causing 
making 

The por- 
the lifting 
which engages 
the pattern plate, is 
attached by a hinge 


these guides 
cope-handling 
occasionally 
the 
thus 
delay in 
the mold. 
tion of 


engage 


plate, 


bar, 


and when not in 
actual use is swung 
out of the way 


automatically by 
means of a chain. 


90 























AIR- DRIVEN PEDESTAL GRINDER 
BUILT BY THE INGERSOLI 
RAND CO 


To accommodate flasks of any di 
mensions within the — capacity of 
the machine, the cross beam has 


been so that the distance 


designed 
lifting bars 
will. \n 


device is 


between the may be 


regulated at important fea 
automatic 


for 


ture of the the 


adjustment of the beatn 


cross 


holding the cope tightly against the 
head of the 
the flask 


in molding, due to peculiarities in the 
shape of the 


molding machine If 


rams slightly out of level 


cross beam 
for the 


1 


insures a clean 


pattern, the 


balances itself to ipensate 
This feature 


under all conditions. 


variation 
draw 


essful 


Follow ing 


a year’s su opera 
tion in solving their molding 
problems, the designers o1 this cope 
handling and pattern-drawing device 


have organized the Foundry Appliance 
Co., Newark, N. J., to build and mar 
ket it. J. N. Frantz is president and 
D. B. Diss treasurer of the company 


An Air-Driven Pedestal Grinder 


: 1 
For gene service where a a 


tionary 1c grinder 1S p ett ed 


pneumiat § I 
to portable equipment, the Ingersoll- 
New York, has 


Rand Co., designed 
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shown in the 
The 


motor with its continuous power im- 


a machine 


ing illustration. 


accoimnpany- 


three-cylinder 


pulse, the rotary valve integral with 
the crankshaft and the triple ball 
bearing spindle are of a design sim 
ilar to another grinder built by this 


The . 
? 


to operate at 3400 


manufacturer. machine is rated 


revolutions. per 


minute with compressed air at 80 


pounds | Control is effect- 


ressure. 


ed by a foot lever and the grinding 
wheel usually employed is eight inches 
in diameter and has a 1-inch grinding 


face 


issued 


Pneumatic Tool 


A 4-page circular has been 


by the Independent 


Co., Chicago, which illustrates and 


briefly describes the extensive line of 
pneumatic tools and electric drills 
made by this company. 


Reclaiming Core and Molding Sand 


the 
furnishing 


the rail- 
cars for the 
shipment of foundry refuse, the disposal 
of this difficult 


manufacturers to 


Owing to embargo by 


roads against 
material 
for 


presents a 


problem casting 


solve. This applies not only to used 
molding sand, but to burnt cores, ete. 
That a large part of this sand can be 
reclaimed by the use of the proper 


equipment has been proven and_= great 


economies may be effected thereby \ 


msiderable percentage 


sand mav be. reclaimed, 


ot the core 
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dust and burnt particles are removed. 
A mill for crushing and 


rating the metal parts and other resi- 


cores sepa- 


due, shown in the accompanying illus- 
tration, has been designed and is being 
built by the W. W. Sly Mfg. Co., 
Cleveland. It is made in. two sizes, 


the larger consisting of a crushing mill 

















PNEUMATIC DRILL FOR LIGHT 
MANUFACTURED BY THE 
SOLL-RAND CO. 


WORK, 
INGER. 


installed near the point where the cast- 


ings are shaken-out. This crushes the 
cores and separates metal particles and 
other refuse from the sand. All fim 
material, sand and dust is exhausted 


into a separator placed above the stor- 
bin, in or the 
the mixer. 


age adjacent to core 


room. or core sand The 




















RECLAIMING CORE 


Ws Wie 





AND 
SLY MFG. 


MOLDING 
Co. 


SANDS, BUILT BY 


THE 
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separator discharges the Oil Burner for 
reclaimed core sand into z 

a bin by means of a wane Foundry Use 
sand valve, while the ' In the accompany- 
dust is carried off into ing illustration is 
the arrester located shown an oil burner, 
either inside or outside | = in cross-section, which 
the bin. The smaller TR * is claimed to be unique 
equipment combines the NSS ee — in the manner in 
separator with the which the oil is atom- 
crushing mill and _ the ized and mixed with 
dust arrester and fan the air. The air is 
may be placed to meet delivered from the 
local conditions. The main air chamber 
crushing mill is not un- through a hollow brass 
like a tumbling mill and ' stem. The oil passes 
is provided with a feed MO around a circular 
eats sdk 3 Ce cere stream of air and at the 
opening for the con- OIL BURNER MANUFACTURED BY THE FOUNDRY EQUIPMENT CO. end of the brass stem 
tinuous charging of the which controls the oil 
mill with used cores. A crusher grinds Ingersoll-Rand Co. 11 Broadway, supply the oil is forced into the air 
all lumps into fine material which passes New York. This drill weighs 15 


in the 
riddle. 


through the perforations mill 
shell onto a wire screen The 
latter is operated automatically by cams 
the mill shaft. The mill 
provided with a housing which has an 
opening on for 
wire, nails, the 
riddle. The and 
ings, located outside of the 
of the self-aligning type 
supported by heavy, cast iron standards. 
The fine material which passes through 
the riddle into the 
into the separator by the suction cre 
ated by the exhaust fan. 


on barrel is 


one side discharging 
etc., from 
trunnion 


wire 
shaft 


screen 

bear- 
housing, 
and 


are are 


hoper is conveyed 


A New Drill for Light Work 


A high-power, nonreversible drill, 
especially adapted for reaming up to 
5/16 inch and drilling up to 9/16 inch, 
added to the line pneu- 
manufactured the 


has been of 


matic tools by 


mM 
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The Lycoming Foundry & Machine Co. 
Philadelphia, plans to build a new plant 

The Cochrane Brass Foundry Co., York, 
Pa., will build an addition to its plant. 

The Kutztown Foundry & Machine (¢ 
Kutztown, Pa., plans to erect a num 
plant additions 

The William Cramp & Sons Ship & Eng 
Building Co. will erect a iss 
Richmond street, Philadelphia 

The Northwestern Malleable Iron Co., M 
waukee, will build and equip a new chipping 
room. 

The Belle City Malleable Iron Co., Ra 
Wis., which suffered a severe loss by fire re 

ntly, plans to rebuild its foundry at onc¢ 

The Anderson Foundry & Machine Works, 
Anderson, Ind., plans the erection of plant 


idditions to double its capacity 


spindle 
speed of 1000 revolutions per minute. 


pounds and develops a free 
Including the drill chuck, its over-all 
length is 1454 inches, the spindle hav- 
ing a length of only 1% inches, which 
and 
four-piston 
construction and 
of the 
is pointed out as 
It is stated 
cap screws 
assembly to 


The 


and is 


facilitates operation in 


The 


corners 
contracted areas. 
motor is in 
the 


simple 
convenient accessibility 
reciprocating parts 
one of 
that the 


permits 


advantages. 


of 


its 
removal five 
the crankshaft 

withdrawn 
the rotary 
Roller bearings are used 
on connecting rods and ball bearings 


be in its 


entirety. 


valve is of type 


gear-driven. 


on the crankshaft. This drill may be 
purchased with either breast plate 
spade handle or telescoping feed 
screws. In the latter case the length 
of feed is 2 inches. The photo- 
graph on page 90 shows this drill. 


WHAT THE FOUNDRIES ARE DOING | 


Activities of the Iron, Steel and Brass Shops 


Buermann Co., 2 Jelliff avenue, 


extensive 


L. Sparks, 320 West Gr 


( g wi man 
t Ass sting 
I Powhat B & [ror Works 
Chast ae me ; i 
fe r 
| I ndry Metal Works f the Clark 
Me F Co., M t : ry , 1 1 Id yun - 
y to st $5( ( 
R La Buf sit 
Mar O prope 
j . o 7, 
ni 1 stings 
The Singer Mfg. Co., 2215 West Division 
street, South Bend, Ind vill build a $15,00( 
iddition to its foundry 


stream at a sharp angle. 
up the into 
effects a 
air. 
of 


This breaks 
particles and 
with the 

A second and larger outer stream 
air passing through the primary 
mixture, produces further atomization 


oil small 


primary mixing 


and provides the proper combination 
of oil and air for combustion. To re- 
move foreign particles which so fre- 
quently cause the clogging of burn- 
this kind, the 
opening the 
thereby removing 


ers of handwheel is 
full 
obstruc- 
that may 
controlled 


large sup- 


turned, oil passage 
the 
of oil 
be fed to the burner can be 


Lh 


size, 


tion. The amount 


for either a very small or 


ply and the air may be similarly 
regulated. The burner connections 
provide for a %-inch oil line and a 


2-inch 


air line giving a wide range 
of feed for both oil and air. The con- 
struction permits access to the mixing 


valve nozzel. 
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The Ada 


foundry 


Works, Ada, 
for making 


William 


Okla., 


iron 


Iron will 
and 


manager. 


wuld a 


gray 


rass castings. Gilbert is 








The Hensley Trolley Mfg. Co., 363 Holden 
ue, Detroit, will ect a foundry and ma- 
e shop 
The Hay Foundry & Iron Works, Newark, 
N. J., has had plans prepared for iddi- 
to its plant to cost $75 
Plans are being prepared for rebuilding the 
plant of the Southern Wisconsin Foundry C 
Madison, Wis., which was severely damaged 
y fire in April, 1917. 
> Sandusky Foundry & Machine Co., 
S ] O., has purchased a site adjoining 
its plant, on which it proposes to build an 


addition. 
The C 


street, 


ise Furnace Co., 3002 South Chandler 


Tacoma, Wash., is building a new 
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Tae FOUNDRY 


take car of its increased volume oundry 
o- 


apitalized at $35,000 


ae iS In 


foundry to and machine 


shop. rhe 
and 3B. 1. 


company 1s 
of business. 


The 


Lempenau 


Frazer & Jones Co., Solvay, N. charge. 


has laid foundations for a foundry addition to Woodruff & Edwards, Elgin, Ill, plan to 
double the capacity of its Leger The con rebuild their foundry and machine shop which 
any operates a malleable iron foundry ‘ a 
pany operates . was badly damaged by fire recently Plans 
The Iron City Foundry Co., Hamilton, O., ire being prepared for a new structure to 
has been incorporated with $50,000 capital cost $80,000. 
q ill make gray iron castings. Albert D : . ; . - 
and will ike gra} ) [he Gas Traction Foundry Co., Minneapolis, 
Stuckey is in charge. 


vill build a foundry, 195 x 297 feet in size. 


T. Paulson & Son, Inc., 97 Second avenut lr} cost « the proposed structure will be 
New York, brass founders, have increased $75, 00( O. W. Potter, 1907 Fourth street, 
their capital from $30,000 to $100,00 1 in charge. 

lan to build extensions to their plant ; 
pian to 1 ? I Che Rice Lake Improvement association, 


The Arkansas Foundry RAs Littie R K, Rice LL Ke, W has offered to the Wiscon 











Ark., has leased a plant on Sixth street, sin Aluminum Foundry Co., Manitowoc, Wis., 

which it proposes to equip for the manufac free site and further co-operation the 

ture of railroad and: mill castings mpany will re-establish its plant The offer 
A New York syndicate has taken over the s under consideration 

plant of the John Davenport Foundry Co., Phe Davis Foundry Co., New ( ‘ Ind., 

Stamford, Conn., which ll r e1 ncorporated with $40, pital 

the erection of several a ns plans to 1 a plant lohn G. Hey 
The J. A. Clark Foundry Co., Thirty-fift | B. Patterson and William Davis are 

street and Grays Ferry PI elp nterested 

has had plans prepared yt t lition t The Cent City Trot Wor Stevens 

its plant Point, Wis., is been 4 hase vy the Tre 


The East 


Deering Foundry Cc 





} } } I to perate the plant ior tl } } f 
Me., has been incorporated with $10, I I é 
TI har] gray iro iall ] stir 
tal George R Thomas, Charles E Noyes I Maleanie ting I 
M. Shuk < velines ek pinaiaae. 
and ot rs ire ncorporators KE I ( npa 
} 4 r \ 4 \ + 
The Midland Electric Ste ( ¢ We The \ k Hard e & Brass ( W he 
f . Comme streets, York ? 5 
Washington boulevard, Chicag n Pa 
leted it n! fae the manufacture e T sea plant rmerly perated y 
pieted its plant Io th lanula ie ; 
] Billmeyer & Small, which it will « 
tric steel castings 
The Hamburg Fo ry Co, & y ; 
has completed the installation of equipment 
at its new plant Phe ompany will engage 
in the manufacture rge engil g 
Ti ( mr? r Cte ( stings ( g 
ized rece W O15 ) tal, 1 





T he Gerlinger Stee Ca ( We 
Allis, Wis s Iding two ad t 
plat | rack ter 
The [ ? - 
casting OL GRINDING Ar eeding 

€ t t nt ne 4 

The I P | ( S 4 me . 
ville, W \ 1 \ ‘ sie a voted t grinding, | been is 
vee 5 - - y the Ne Co., Worcester Mase 
pacity t the t ow louhble k I nta there r making 
force of I molde \ v selections, dire n of wh revolution, 

I R ( | P Pe ‘ n grinding ters, Clea e grin 

Roby I 
D ( I | g sid ind cutte clearance 
, . . ’ ‘ 
; g ling 1 , twist drill grind 
in a \ : 
larg 1 ; 4 £ g | ps : 
street, A 1] eae y 
grit 1 a et Ss r nding 

| rE; | . 

I I I I \ e of + le poi ia ae mber in 
enth a I t S 1 well as 
nace nda t rane t e pter on die grinding 
crea I —_ j 

' ,DUSTRIAL PLANT BUCKETS \ 
castings gover t S ' 1 
The | Brass 1] Seat - , cont 6 pag t 
( nt n \ R = et ote 2 
= t 
King te to t t S t II ( ( 
r treet r ( I N \ The 
stings ae, pe nis 


= 
| 1) ) ( ’ t 

be t to t perat 

of explosi l : ; . . 

foundry I ie ot pe 1 
m V t zed t 1 ; ( 1 : . ae aia 

D. QOulster, W m Brow | ( M a. nga = , tae se = ted M ny 

Hattie, Ottawa, Ont aK ra ne. em 
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The Standard Steel Co., Milwaukee, recently 


incorporated with $300,000 capital to engage 
in the manufacture of farm equipment and 
concrete mixers. The plant will include a 


shop and assembling plant 


and will cost approximately $350,000. 

The William J. 
Tenn., has been 
of $200,000 by S. C. 


foundry, machine 


Knoxville, 
incorporated with a 
House, H. F. Armstrong, 


Gant and T. A. Wright. 
manufacture 


Oliver Plow Co., 
capital 


Asa Hazen, Joseph L. 


The company will plows and 


farm implements formerly made by the Wil- 
liam J. Oliver Mfg. Co. 

The Glauber Brass Mfg. Co., Cleveland, has 
had plans prepared for a 7-story. reinforced 


The 
about 
the 


manufacturing plant 


concrete 


cost ot 


1e proposed structure will be $250,000 





foundry will be located on top floor 


light and ventila 
department. M. H 


the 


to supply the maximum of 
tion to this 
manager of 

Phe 
Walke 


$40,000 capital, has leased the foundry depart 


Glauber s 
company. 

Standard Foundry & Supply Co., 
Ont., 


Lad: 


rville, recently incorporated with 





ment of the Kerr Engine Co., Walkerville, 
ind is making gray iron castings. The officers 
of the new company are F. S. Ferguson, presi 
dent T. P. Charlton, secretary and treas 
ire 

H. T. Hornsby, who resigned last July as 
vice president and general manager of the 


Works 
he held 
controlling 
Webb 


ormerly local 


United Tron 


whicl 


Co., Springfield, 
for 14 
interest in the 
Mo. : oe 
manager of the Unitec 
Iron Works Co., Pittsburg, Kans., is asso 
ciated with Mr. Hornsby. 


Mo 


years, has pur 





position 





City, 





! ti plants, et Numerous ue 
pri llustrations Iso re neluded, showing 
early the details of the various installations 
MOLDING MACHINES An nusually 
well-arranged and artistic catalog, containing 
110 pages, devoted to its extensive line 
molding machines, has been issued y the 
International Molding Machine Co., Chicag 
Be of the large number of views of ma 
ne inder actual operating conditions this 
k should prove of added interest to foun 
generally. The lines of nachines 
t by this company include 18 different 
types ll designed for a single general pur 
pos yet each one differing widely in 
iction and method of operation Sugges 
tions ar comments for the prospective pur 
haser « molding machines should prove of 
great value to foundrymen and by pursuing 
these mmendations many errors 
S f mechanical molding « pment 
will viated. The catalog is divided inte 
ectior levoted to each type of 1 ines as 
llows lurn-over draw, power turn-over 
power raw, combination jar-ran ng turn 
ove raw, combination jar-ramming power 
t ve oot draw, combination jar mming 
p t ver power draw, plain turn-over 
I tion jolt-stripp , nation olt 
r stripping, air jarring, electr Zg 
pow S ezer, combinatior jolt 1eezer 
tior stripping squeezer I tripping 


fund of 


te machines. A information is 
ont 1 in this work with reference to the 
mounting of patterns and every detail of the 


these machines is described 


drawings. 


line 








